.V, •> 

f ♦> . • • 

2006^5^ 23 B 1 7:26:1 0 JP,2000-235290,A 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Have two or more photo conductors, make two or more light beams scan on the photo 
conductor which corresponds respectively, and an image is formed on each photo conductor. By 
carrying out a sequential imprint, said two or more images to said transferred object so that two 
or more images formed on each photo conductor may overlap on a transferred object The 1 st 
compensation means for compensating the relative location gap which is image formation 
equipment which forms a single image on a transferred object, and met the light beam scanning 
direction of two or more of said images on a transferred object, The 2nd compensation means 
for compensating the relative location gap which met in the direction which intersects said 
scanning direction of two or more images on a transferred object The 3rd compensation means 
for compensating the difference of relative size along said scanning direction of two or more 
images on a transferred object, Image formation equipment characterized by having two or more 
compensation means among the 5th compensation means for compensating the relative curve of 
the 4th compensation means for compensating the relative inclination of the scan locus of the 
light beam on a transferred object, and the scan locus of the light beam on a transferred object. 
[Claim 2] Image formation equipment according to claim 1 characterized by having said 1 st 
compensation means and said 2nd compensation means at least. 

[Claim 3] It is image-formation equipment according to claim 1 characterized by to perform said 
compensation by acjjusting the location or the posture of an optic in_which have the whole of 
said 1st compensation means thru/or said 5th compensation means, and control actuation of the 
image data which each of the 1st compensation means thru/or the 5th compensation means 
controls the modulation timing of a light beam, or is used for the modulation of a light beam, or a 
light beam is led to a photo conductor. 

[Claim 4] Have two or more photo conductors, make two or more light beams scan on the photo 
conductor which corresponds respectively, and an image is formed on each photo conductor. By 
carrying out a sequential imprint, said two or more images to said transferred object so that two 
or more images formed on each photo conductor may overlap on a transferred object The 1st 
amendment data set up so that the relative location gap which is image formation equipment 
which forms a single image on a transferred object, and met the light beam scanning direction of 
two or more of said images on a transferred object might be amended, And it is based at least on 
one side of the 2nd amendment data set up so that the relative location gap which met in the 
direction which intersects said scanning direction of two or more images on a transferred object 
might be amended. The control means which operates the image data which controls the 
modulation timing of a light beam or is used for the modulation of a light beam. It responds to 
fluctuation of the physical relationship between each light beam detected by detection means to 
detect fluctuation of the physical relationship between said each light beam, and said detection 
means. Image formation equipment including an amendment means to amend actuation of the 
image data used for control of the modulation timing of the light beam by said control means, or 
the modulation of a light beam. 

[Claim 5] Were set up so that the relative location gap along the light beam scanning direction of 
two or more of said images on a transferred object might be amended. The modulation initiation 
stage within the period of 1 scan of each light beam as said 1st amendment data, And were set 
up so that the relative location gap which met in the direction which intersects said scanning 
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direction of two or more images on a transferred object might be amended. It has further the 
storage means which memorized at least one side of the modulation initiation stage to make one 
scan of each light beam as said 2nd amendment data into a unit. Said control means The 
modulation of each light beam is controlled by modulation timing according to the modulation 
initiation stage memorized by said storage means. Said amendment means Image formation 
equipment according to claim 4 characterized by amending the modulation timing of a light beam 
according to fluctuation of the physical relationship between each light beam detected by said 
detection means. 

[Claim 6] It has further the adjustment device which can be adjusted, using each light beam as a 
unit for the relative inclination and relative curve of the scan locus of the light beam on a photo 
conductor. For said storage means The modulation initiation stage within the period of 1 scan of 
each of said light beam, and the modulation initiation stage to make one scan of each of said 
light beam into a unit, The modulation period die length within the period of 1 scan of each light 
beam set up so that the difference of relative size along said scanning direction of two or more 
images might be amended is memorized respectively. Said control means is image formation 
equipment according to claim 5 characterized by controlling the modulation of each light beam by 
modulation timing according to the modulation initiation stage and modulation period die length 
which are memorized by said storage means. 

[Claim 7] The modulation initiation stage within the period of 1 scan of each light beam is set as 
said storage means so that the relative location gap along the light beam scanning direction of 
two or more of said images may be amended. The modulation initiation stage to make one scan 
of each light beam into a unit is set as said storage means so that the relative location gap 
which met in the direction which intersects said scanning direction of two or more images may 
be amended. Image formation equipment according to claim 6 characterized by having further a 
setting means for setting the modulation period die length within the period of 1 scan of each 
light beam as said storage means so that the difference of relative size along said scanning 
direction of two or more images may be amended. 

[Claim 8] A passage detection means by which said detection means detects respectively 
passage of the light beam in the predetermined location in a light beam scanning zone about 
each light beam, A location detection means to detect the scan location of each light beam 
which met in the direction which intersects the scanning direction of a light beam, The physical 
relationship to which the preparation and said passage detection means met the scanning 
direction between each light beam based on the timing which detected passage of each light 
beam is detected. Image formation equipment according to claim 6 characterized by detecting 
the physical relationship which met in the direction which intersects the scanning direction 
between each light beam based on the scan location of each light beam which said location 
detection means detected. 

[Claim 9] Said detection means is image formation equipment according to claim 6 characterized 
by detecting fluctuation of said physical relationship by comparing with the physical relationship 
which detected and memorized the physical relationship between said each light beam, and has 
memorized the physical relationship which detected and detected the physical relationship 
between each light beam. 

[Claim 10] Said detection means detects respectively fluctuation of two or more physical 
relationship between light beams about the direction which intersects the scanning direction of a 
light beam, and a scanning direction. Said amendment means When fluctuation of the physical 
relationship along the scanning direction between each light beam is detected Image formation 
equipment according to claim 6 characterized by amending the modulation initiation stage within 
the period of 1 scan of each light beam, and amending the modulation initiation stage making one 
scan of each light beam into a unit when fluctuation of the physical relationship which met in the 
direction which intersects the scanning direction between each light beam is detected. 
[Claim 11] The 1st set point which specifies the modulation initiation stage within the period of 1 
scan of each light beam for said storage means on the basis of the timing to which the specific 
light beam passed through the predetermined location in a light beam scanning zone, The 2nd set 
point which specifies the modulation initiation stage to make one scan of each light beam into a 
unit on the basis of predetermined timing, And the 3rd set point which specifies the modulation 
period die length within the period of said one scan with the frequency of the clock signal 
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showing the modulation timing of the light beam within the period of 1 scan is memorized. Said 
control means controls the modulation of each light beam according to the 1st thru/or the 3rd 
set point memorized by the storage means. Said amendment means Image formation equipment 
according to claim 6 characterized by amending either [ at least ] said 1st set point or the 2nd 
set point according to fluctuation of the detected physical relationship between each light beam. 
[Claim 1 2] Said adjustment device is image formation equipment according to claim 6 
characterized by being the hand-regulation device in which said stress is transmitted as force to 
which the variation rate of said predetermined optic is carried out so that the inclination or 
curve degree of a scan locus of a light beam may change to the predetermined optic which 
constitutes the scan optical system of a light beam, when the stress to the predetermined 
direction is added. 

[Claim 13] The light source which injects said each light beam, the deflection means which 
deflects each light beam so that each light beam may scan a photo conductor top, In the 
condition that a scanner including the scan optical system which shows each deflected light 
beam to a photo conductor is held in a hold box, and is concealed from the exterior, said setting 
means The modulation initiation stage within the period of 1 scan of each light beam, the 
modulation initiation stage to make one scan of each light beam into a unit, And it is image 
formation equipment according to claim 6 which a setup for said storage means of is enabled in 
the modulation period die length within the period of 1 scan of each light beam, and is 
characterized by enabling ac(justment of the inclination of the scan locus of the light beam on a 
photo conductor, and a curve of said adjustment device. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to image formation equipment, compounds two or 
more images which were made to scan two or more light beams respectively on a photo 
conductor, and were especially formed on the photo conductor, and relates to the image 
formation equipment outputted as single synthetic images, such as a color picture. 
[0002] 

[Description of the Prior Art] Although the image formation equipment of a configuration of 
forming an electrostatic latent image by making the light beam modulated according to the image 
which should be formed scan on a photo conductor, and forming an image on a photo conductor 
is conventionally used by devices, such as a printer and a copying machine, the image formation 
equipment of a configuration of having mentioned above is extensively used increasingly with 
digitization and colorization of these devices in recent years. Although formation of a color 
picture can realize the image of each of said color by forming in order on said photo conductor 
so that the images of four colors (for example, C, M, Y, K) which are mutually different, for 
example may overlap on a single photo conductor, it has the problem of taking time amount 
before a color picture is finally formed. 

[0003] For this reason, the image formation equipment of the so-called tandem system which 
has two or more photo conductors, forms the image of the color which carries out scan 
exposure of each photo conductor at coincidence, and changes mutually in each photo 
conductor with two or more light beams, and forms a color picture by piling up the image of each 
color on the same transfer medium is devised. Since the image formation equipment of a tandem 
system forms the image of each color in coincidence, it can shorten sharply the time amount 
which formation of a color picture takes. 

[0004] However, with the image formation equipment of a tandem system, by dispersion in the 
optical property of each light beam corresponding to the image of each color, unless it performs 
alignment of each light beam, a high-definition color picture is not obtained. There are five items 
of a curve (henceforth a scanning-line curve) of the record range die length (henceforth a scale 
factor) and the ** scanning line itself with which the scanning line of the beginning location 
(henceforth a side register) of the scanning line of ** main scanning direction, the beginning 
location (henceforth a lead register) of the scanning line of the direction of ** vertical scanning, 
and ** main scanning direction wrote, and alignment met the end location or the main scanning 
direction as a required item, and inclination ** of ** scanning line. A high-definition color picture 
can be obtained for the first time by performing alignment respectively about these five items. 
[0005] The configuration of the color picture formation equipment of a tandem system is divided 
roughly into two kinds from the gestalt of an exposure means. One side of two kinds of 
configurations is the configuration (4 motor 4 beam scanner) that four units constituted including 
the scan optical system equipped with the polygon mirror and motor which deflect the light 
source which iryects a light beam, and a light beam, such as a deflection means and ftheta lens, 
etc. were arranged. With this configuration, since each light beam is deflected by the separate 
deflection means, while the motor which carries out the rotation drive of the deflection means 
necessary, in order to perform alignment respectively about the above-mentioned five items, 
there is a problem that the special device for controlling the phase of rotation of each motor is 
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needed. [ of a light beam ] [ a number and ] [ same number ] 

[0006] Moreover, another side of said two kinds of configurations is the configuration (1 motor 4 
beam scanner) of deflecting four light beams respectively by the single deflection means as 
shown also in JP, 3-1 4241 2,A. A special device for cost to also have the advantage that it can 
control low and control the phase of rotation of a motor by this configuration, while the 
miniaturization of image formation equipment becomes easy since the motor for carrying out the 
rotation drive of the deflection means can be managed with one piece is also unnecessary. 
[0007] Next, color matching in above color picture formation equipment is explained. With the 
color picture formation equipment of a tandem system, the above side registers, It is necessary 
to amend a lead register, a scale factor, a scanning-line curve, and a scanning-line inclination, 
and to perform alignment. In JP,2-291573,A When imprinting and laying each image formed in 
each photo conductor on top of an imprint belt, The test toner image of each color was formed 
on the photo conductor before image formation, the amount of color gaps was detected by 
imprinting them to an imprint belt and reading by the reading sensor, a main scanning direction 
began to write, and the location, the scanning-line scale factor, and the lens property are 
amended. 

[0008] By this approach, it began to write, and amendment of a location computed the amount of 
color gaps based on the output from the reading sensor which reads a test toner image, 
controlled and wrote out the amount of delay from the scanning beam detection means used as 
the criteria of positioning of a scanning beam, and has determined the location. About 
amendment of a scale factor, the frequency of the image clock used for image formation was 
changed, it wrote, and the end location is determined. Furthermore, about the gap by the lens 
property, it is amending by moving a lens with the actuator. 

[0009] The amendment approach of a scanning-line inclination is indicated by JP f 3-142412,A as 
another color gap amendment. After specifically developing negatives by exposing a resist mark 
on each photo conductor with the beam of each color, the resist mark image was formed on the 
transfer medium, and the scanning-line inclination is amended by detecting a color gap by 
reading a resist mark, and moving the reflective mirror in a scanner with an actuator based on an 
output by the reading sensor formed in the transfer medium. 
[0010] 

[Problem(s) to be Solved by the Invention] In the color picture formation equipment of a tandem 
system, although periodical implementation of amendment of a color gap is indispensable in order 
to obtain a high-definition color picture, with the above-mentioned conventional technique, in 
the case of which, the test image for performing color matching at the transfer medium which is 
the same medium is formed, and the amount of color gaps is detected by the reading sensor. In 
this case, it depends for the amendment precision of color gap amendment on the detection 
precision of the amount of color gaps by the reading sensor. For example, in 600SPIs (Spots Per 
Inchi: the number of optical spots per inch) which are the general image packing density in image 
formation equipment in recent years, the resolution below at least 42.3 [mum] is needed as a 
precision required for color matching, and in order to read with this resolution, CCD expensive as 
a reading sensor is used in many cases. However, it is expected that high resolution-ization of 
an image will progress further from now on, and it is expected that the resolution as which a 
reading sensor is required also becomes still severer. 

[001 1] Moreover, in order to control a lens, a reflective mirror, etc. in an aligner by an actuator 
etc. also as the control approach of a light beam, it is expensive as a means to realize the 
function needed for color matching. Moreover, possibility of also developing the demand level of 
control precision with the further high-resolution-izing of an image is high. 

[0012] This invention was accomplished in consideration of the above-mentioned fact, and is a 
simple and low cost configuration, and it is the purpose to obtain the image formation equipment 
which can realize improvement in the grace of the output image which compounds and forms two 
or more images. 
[0013] 

[Means for Solving the Problem] The image formation equipment applied to invention according 
to claim 1 in order to attain the above-mentioned purpose Have two or more photo conductors, 
make two or more light beams scan on the photo conductor which corresponds respectively, and 
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an image is formed on each photo conductor. By carrying out a sequential imprint said two or 
more images to said transferred object so that two or more images formed on each photo 
conductor may overlap on a transferred object The 1 st compensation means for compensating 
the relative location gap which is image formation equipment which forms a single image on a 
transferred object, and met the light beam scanning direction of two or more of said images on a 
transferred object, The 2nd compensation means for compensating the relative location gap 
which met in the direction which intersects said scanning direction of two or more images on a 
transferred object, The 3rd compensation means for compensating the difference of relative size 
along said scanning direction of two or more images on a transferred object, It is characterized 
by having two or more compensation means among the 5th compensation means for 
compensating the relative curve of the 4th compensation means for compensating the relative 
inclination of the scan locus of the light beam on a transferred object, and the scan locus of the 
light beam on a transferred object. 

[0014] The image formation equipment concerning invention of claim 1 is carrying out the 
sequential imprint of two or more images at a transferred object so that two or more images 
which had two or more photo conductors, were made to scan two or more light beams on the 
photo conductor which corresponds respectively, formed the image on each photo conductor, 
and were formed on each photo conductor may overlap on a transferred object, and it forms a 
single image on a transferred object. Thereby, if two or more images are images with which 
colors differ, the output image with which two or more images are compounded and outputted 
will turn into a multi-colored picture image (they are K, Y, M, C, then a full color image about the 
color of two or more images). In addition, in order to make a light beam scan on a photo 
conductor, one piece or two or more deflection means are needed, but since the complicated 
device of controlling the phase of rotation of a motor also becomes unnecessary while being able 
to miniaturize the configuration which deflects two or more light beams by the single deflection 
means, then equipment, it is desirable. 

[001 5] Each relative location gap of two or more images at the time of piling up two or more 
images respectively formed on two or more photo conductors on a transferred object in the 
image formation equipment of the above-mentioned configuration (if an output image is a color 
picture) said location gap is checked by looking as a color gap — having — an invention-in-this- 
application person about the 1 st for maintaining at a fixed condition thru/or the 5th 
compensation means It found out a certain compensation means becoming indispensable, or 
becoming unnecessary by the configuration of the light beam scanner which makes two or more 
light beams scan, or image formation equipment. For example, in a light beam scanner, even if it 
does not change the relative location gap (the so-called side register) along the light beam 
scanning direction of two or more images on a transferred object or changes, when it is the 
amount of fluctuation of extent which does not affect image quality, the 1st compensation means 
for compensating the above-mentioned location gap is not indispensable. Moreover, about other 
compensation means, by the configuration of a light beam scanner or image formation equipment, 
also when becoming indispensable, it may become unnecessary. 

[001 6] As a result of considering the various configurations of a light beam scanner or image 
formation equipment, when the inventionHn-this-application person had at least two 
compensation means among the 1st thru/or 5th compensation means, he reached the conclusion 
that the high-definition image which does not have a location gap in various configurations (or 
small) can be formed. For this reason, invention of claim 1 had two or more compensation means 
among the compensation means of not only compensating a location gap of an image with all the 
five compensation means but the 1st thru/or the 5th, and has compensated the location gap of 
an image with these two or more compensation means. 

[001 7] The relative location gap which met the light beam scanning direction of two or more 
images on a transferred object by this, The relative location gap which met in the direction which 
intersects the light beam scanning direction of two or more images on a transferred object, The 
difference of relative size along the light beam scanning direction of two or more images on a 
transferred object, The inside of five items of a relative curve of the relative inclination of the 
scan locus of the light beam on a transferred object, and the scan locus of the light beam on a 
transferred object, It is that which is compensated for two or more items checked by looking 
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comparatively easily as degradation of an image by the compensation means (the number and 
the contents of the item which are compensated by the compensation means can be defined 
according to the configuration of a light beam scanner or image formation equipment). According 
to invention of claim 1, improvement in the grace of the output image which compounds and 
forms two or more images with a simple and low cost configuration is realizable. 
[0018] Moreover, about the relative location gap which met the light beam scanning direction of 
two or more images on a transferred object among the five above-mentioned items, and the 
relative location gap which met in the direction which intersects the scanning direction of two or 
more images on a transferred object, when forming a single image by piling up two or more 
images, it is notably checked by looking as degradation of an image in many cases. For this 
reason, as indicated to claim 2, it is desirable to have at least the 2nd compensation means for 
compensating the relative location gap which met in the direction which intersects the light 
beam scanning direction of the 1st compensation means for compensating the relative location 
gap along the light beam scanning direction of two or more images on a transferred object and 
two or more images on a transferred object. 

[0019] Since a location gap of the image notably checked by looking as degradation of an image 
can be compensated with having the 1st compensation means and the 2nd compensation means 
at least as mentioned above, even if it is the minimum configuration equipped only with the 1st 
compensation means and the 2nd compensation means, for example, the grace of an image can 
be raised greatly. Therefore, since the grace of an image can be raised efficiently according to 
invention of claim 2, controlling the rise of equipment cost, it is suitable for the image formation 
equipment developed with emphasis especially on reduction of equipment cost. 
[0020] On the other hand, since the five above-mentioned items will be respectively 
compensated by the compensation means if it has the whole of the 1st compensation means 
thru/or the 5th compensation means as indicated to claim 3, an output image can be used as a 
very high-definition image. Moreover, the compensation by each of the 1st compensation means 
concerning this invention thru/or the 5th compensation means can be attained by adjusting the 
location or posture of an optic which control actuation of the image data which controls the 
modulation timing of a light beam or is used for the modulation of a light beam, or a light beam is 
led to a photo conductor, as indicated to claim 3. 

[0021] It is selectable to arbitration in whether it compensates with actjusting the location or 
posture of whether it compensates with each compensation means controlling electric control, 
i.e., actuation of the image data which controls the modulation timing of a light beam or is used 
for the modulation of a light beam, by this invention, and mechanical adjustment, i.e., an optic. 
What is necessary is just to choose the optimal compensation approach according to the 
configuration of a light beam scanner or image formation equipment etc., since the optimal 
compensation approach by each compensation means is different with the configuration of a light 
beam scanner or image formation equipment etc. 

[0022] The image formation equipment concerning invention according to claim 4 has two or 
more photo conductors. Said two or more images by carrying out a sequential imprint to said 
transferred object so that two or more images which were made to scan two or more light beams 
on the photo conductor which corresponds respectively, formed the image on each photo 
conductor, and were formed on each photo conductor may overlap on a transferred object The 
1st amendment data set up so that the relative location gap which is image formation equipment 
which forms a single image on a transferred object, and met the light beam scanning direction of 
two or more of said images on a transferred object might be amended, And it is based at least on 
one side of the 2nd amendment data set up so that the relative location gap which met in the 
direction which intersects said scanning direction of two or more images on a transferred object 
might be amended. The control means which operates the image data which controls the 
modulation timing of a light beam or is used for the modulation of a light beam, It responds to 
fluctuation of the physical relationship between each light beam detected by detection means to 
detect fluctuation of the physical relationship between said each light beam, and said detection 
means. It is constituted including an amendment means to amend actuation of the image data 
used for control of the modulation timing of the light beam by said control means, or the 
modulation of a light beam. 
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[0023] In the image formation equipment applied to invention of claim 1 in invention of claim 4, 
and the image formation equipment of the same configuration The 1st amendment data set up so 
that the relative location gap along the light beam scanning direction of two or more images on a 
transferred object might be amended, And it is based at least on one side of the 2nd amendment 
data set up so that the relative location gap which met in the direction which intersects the light 
beam scanning direction of two or more images on a transferred object might be amended. Since 
the control means which operates the image data which controls the modulation timing of a light 
beam or is used for the modulation of a light beam is established Either [ at least ] a location gap 
of two or more images resulting from the side register of each light beam or a location gap of 
two or more images resulting from the lead register of each light beam is canceled by the 
electric control by the control means, and a high-definition output image is obtained. In addition, 
the 1st amendment data and the 2nd amendment data can be set up based on a result of the 
image with which image formation equipment compounded and outputted two or more images 
etc. 

[0024] Here, according to the cause of the perimeter environment of for example, image 
formation equipment having changed, if the arrangement location of each optic which exists on 
the optical path of the light beam which results from the light source of a light beam to a photo 
conductor is changed, a location gap of two or more images by changing the physical relationship 
between light beams may occur, and the grace of an output image may fall. In invention of claim 
4, a detection means to detect fluctuation of the physical relationship between each light beam 
is established. On the other hand, an amendment means Since actuation of the image data used 
for control of the modulation timing of the light beam by the control means or the modulation of 
a light beam is amended according to fluctuation of the physical relationship between each light 
beam detected by the detection means A location gap of two or more images in accordance with 
fluctuation of the physical relationship between each light beam is canceled, and the grace of an 
output image is maintained. 

[0025] The physical relationship between each light beam Moreover, for example, a passage 
detection means to detect respectively the passage of the light beam in the predetermined 
location in a light beam scanning zone indicated to claim 8 about each light beam, Although it is 
detectable with a location detection means to detect the scan location of each light beam which 
met in the direction which intersects the scanning direction of a light beam These detection 
means can be constituted from simple optical detector elements, such as an optical switch and a 
simple photosensor, and do not need to use expensive sensors, such as CCD. Therefore, 
according to invention of claim 4, improvement in the grace of the output image which 
compounds and forms two or more images with a simple and low cost configuration is realizable. 
[0026] Invention according to claim 5 was set up so that the relative location gap along the light 
beam scanning direction of two or more images on a transferred object might be amended in 
invention of claim 4. The modulation initiation stage within the period of 1 scan of each light 
beam as said 1st amendment data, And were set up so that the relative location gap which met 
in, the direction which intersects the light beam scanning direction of two or more images on a 
transferred object might be amended. It has further the storage means which memorized at least 
one side of the modulation initiation stage to make one scan of each light beam as said 2nd 
amendment data into a unit. Said control means The modulation of each light beam is controlled 
by modulation timing according to the modulation initiation stage memorized by said storage 
means, and said amendment means is characterized by amending the modulation timing of a light 
beam according to fluctuation of the physical relationship between each light beam detected by 
said detection means. 

[0027] The modulation initiation stage within the period of 1 scan of each light beam as 1st 
amendment data in invention of claim 5, And at least one side of the modulation initiation stage 
to make one scan of each light beam as 2nd amendment data into a unit is memorized by the 
storage means. Since a control means controls the modulation of each light beam by modulation 
timing according to the modulation initiation stage memorized by the storage means An 
amendment means responds to fluctuation of the physical relationship between each light beam 
detected by the detection means. It can realize easily by rewriting the modulation initiation stage 
memorized [ amending the modulation timing of the light beam by the control means, and ] by 
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the storage means etc., and the configuration of an amendment means can be simplified. 
[0028] Invention according to claim 6 is set to invention of claim 5. The relative inclination and 
relative curve of the scan locus of the light beam on a photo conductor It has further the 
ac(justment device which can be adjusted by making each light beam into a unit For said storage 
means The modulation initiation stage within the period of 1 scan of each of said light beam, and 
the modulation initiation stage to make one scan of each of said light beam into a unit, The 
modulation period die length within the period of 1 scan of each light beam set up so that the 
difference of relative size along said scanning direction of two or more images might be amended 
is memorized respectively. Said control means is characterized by controlling the modulation of 
each light beam by modulation timing according to the modulation initiation stage and modulation 
period die length which are memorized by said storage means. 

[0029] The adjustment device which can be adjusted is prepared by making each light beam into 
a unit in the inclination of the scan locus of the light beam on a photo conductor, and the curve, 
for example, image formation equipment can amend the inclination of a scan locus, and a curve 
through an ac(justment device in invention of claim 6 based on a result of the image which 
compounded and outputted two or more images etc. for every light beam. Moreover, if it is at the 
manufacture time of image formation equipment, it is also possible to measure the inclination of 
a scan locus and a curve with a metering device, and to amend the inclination of a scan locus 
and a curve based on a measurement result. Thereby, a location gap (if an output image is a 
color picture, said location gap will be checked by looking as a color gap) of the inclination of a 
scan locus or two or more images resulting from the curve of a scan locus is canceled. 
[0030] Moreover, the modulation initiation stage within the period of 1 scan of each light beam 
for the storage means concerning invention of claim 6, The modulation period die length within 
the period of 1 scan of each light beam set up so that the difference of relative size along the 
modulation initiation stage to make one scan of each light beam into a unit and the light beam 
scanning direction of two or more images might be amended is memorized respectively. Since a 
control means controls the modulation of each light beam by modulation timing according to the 
modulation initiation stage and modulation period die length which are memorized by the storage 
means The relative location gap along the light beam scanning direction of two or more images 
on a transferred object The relative location gap which met in the direction which intersects the 
light beam scanning direction of two or more images on a transferred object All of five items of 
a relative curve of the inclination of the difference of relative size along the light beam scanning 
direction of two or more images on a transferred object and the scan locus of the light beam on 
a transferred object and the scan locus of the light beam on a transferred object are amended, 
and an output image can be used as a very high-definition image. 

[0031] Set invention according to claim 7 to invention of claim 6, and the modulation initiation 
stage within the period of 1 scan of each light beam It is set as a storage means so that the 
location gap along the light beam scanning direction of two or more of said images may be 
amended. The modulation initiation stage to make one scan of each light beam into a unit is set 
as a storage means so that the location gap which met in the direction which intersects said 
scanning direction of two or more images may be amended. It is characterized by having further 
a setting means for setting the modulation period die length within the period of 1 scan of each 
light beam as a storage means so that the difference of size along said scanning direction of two 
or more images may be amended. 

[0032] A setup of the modulation initiation stage to a storage means or modulation period die 
length can be performed using the above-mentioned setting means. Moreover, by for example, 
the thing for which the image to which two or more images were compounded and outputted by 
the image formation equipment concerning this invention is authorized As modulation period die 
length within the modulation initiation stage within the period of 1 scan of each light beam, the 
modulation initiation stage to make one scan of each light beam into a unit and the period of 1 
scan of each light beam The optimal value according to the condition of each part of the present 
image formation equipment is calculated, and since the calculated value can also be reset for a 
storage means using a setting means, also in the installation environment of image formation 
equipment having changed sharply etc., deterioration of the grace of an output image is 
avoidable. 
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[0033] In addition, as a setting means, the information processing means equipped with 
information input functions, such as information input means, such as a ten key and a keyboard, 
or a personal computer, for example can be used. A setting means may be the image formation 
equipment and one concerning this invention, and it dissociates and it is carried. 
[0034] On the other hand, as indicated to claim 8, the detection means concerning this invention 
A passage detection means to detect respectively passage of the light beam in the 
predetermined location in a light beam scanning zone about each light beam, A location detection 
means to detect the scan location of each light beam which met in the direction which 
intersects the scanning direction of a light beam, Can constitute from ****** and the physical 
relationship to which the passage detection means met the scanning direction between each 
light beam based on the timing which detected passage of each light beam is detected. The 
physical relationship which met in the direction which intersects the scanning direction between 
each light beam based on the scan location of each light beam which the location detection 
means detected is detectable. 

[0035] Moreover, as detection of fluctuation of the physical relationship by the detection means 
was indicated to claim 9 in more detail, fluctuation of physical relationship is detectable by 
comparing with the physical relationship which detected and memorized the physical relationship 
between each light beam, and has memorized the physical relationship which detected and 
detected the physical relationship between each light beam. Thereby, fluctuation of physical 
relationship is quantitatively detectable. In addition, it is desirable to carry out by dissociating in 
the scanning direction of a light beam and the direction which intersects this scanning direction 
like claim 8 also with detection, storage, and comparison of the physical relationship mentioned 
above. 

[0036] Invention according to claim 10 is set to invention of claim 6. Said detection means 
Fluctuation of two or more physical relationship between light beams is respectively detected 
about the direction which intersects the scanning direction of a light beam, and a scanning 
direction. Said amendment means When fluctuation of the physical relationship along the 
scanning direction between each light beam is detected It is characterized by amending the 
modulation initiation stage within the period of 1 scan of each light beam, and amending the 
modulation initiation stage making one scan of each light beam into a unit, when fluctuation of 
the physical relationship which met in the direction which intersects the scanning direction 
between each light beam is detected. 

[0037] In invention of claim 10, since the physical relationship between each light beam is 
respectively detected about the direction which intersects the scanning direction and scanning 
direction of a light beam, an amendment means can amend modulation timing of each light beam 
according to fluctuation of the physical relationship between each light beam easily. 
[0038] In addition, as indicated to claim 11, the 1st set point which specifies the modulation 
initiation stage within the period of 1 scan of each light beam on the basis of the timing to which 
the specific light beam passed through the predetermined location in a light beam scanning zone 
can specifically express the modulation initiation stage within the period of 1 scan of each light 
beam. Similarly the modulation initiation stage to make one scan of each light beam into a unit 
As indicated to claim 1 1, it can express with the 2nd set point which specifies the modulation 
initiation stage to make one scan of each light beam into a unit on the basis of predetermined 
timing. The modulation period die length within the period of 1 scan of each light beam can be 
expressed with the 3rd set point which specifies the modulation period die length within the 
period of said one scan with the frequency of the clock signal showing the modulation timing of 
the light beam within the period of 1 scan as indicated to claim 11. 

[0039] In this case, as indicated to claim 11, the 1st set point, the 2nd set point, and the 3rd set 
point will be memorized by the storage means, a control means will control the modulation of 
each light beam according to the 1 st thru/or the 3rd set point memorized by the storage means, 
and an amendment means will amend either [ at least ] the 1st set point or the 2nd set point 
according to fluctuation of the detected physical relationship between each light beam. 
[0040] In addition, since a specific light beam is data which specify the modulation initiation 
stage of each light beam on the basis of the timing which passed through the predetermined 
location in a light beam scanning zone, about the sensor which detects light beams other than a 
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! specific light beam, the need of the 1 st set point of defining an arrangement location on the 

■; assumption that the modulation initiation stage of said light beam is determined on the basis of 

j the stage which detected the light beam is lost. Therefore, the effectiveness of the degree of 

j freedom of the arrangement location of the sensor which detects light beams other than a 

| specific light beam, for example improving is acquired. 

[0041] By the way, the ac(justment device concerning this invention can also be constituted from 
an actuator etc. so that the inclination of the scan locus of the light beam for example, on a 
photo conductor and a curve may be adjusted periodically and automatically, but under the usual 
I environment, once it adjusts the inclination and curve degree of a scan locus of a light beam, 

I they will hardly be changed. Moreover, it is also checked by the inventionHn-this-application 

person that the inclination of the scan locus of a light beam and the variation (sensibility to 
j fluctuation of said factor) of a curve degree are becoming small to fluctuation of the factor 

which affects the inclination and curve degree of a scan locus of a light beam by amelioration of 
| the layout of the scan optical system of image formation equipment, improvement in the 

| dimensional accuracy of each optic which constitutes scan optical system, etc. 

| [0042] For this reason, as indicated to claim 12, when the stress to the predetermined direction 

is added, as for the adjustment device concerning this invention, it is desirable that it is the 
hand-regulation device in which said stress is transmitted as force to which the variation rate of 
I said predetermined optic is carried out to the predetermined optic which constitutes the scan 

! optical system of a light beam so that the inclination or curve degree of a scan locus of a light 

j beam may change. In addition, as this hand-regulation device, the stress means of 

| communication of common knowledge, such as a screw, and a cam, a link, can specifically be 

| used. Thereby, as compared with the case where an adjustment device is constituted from an 

actuator etc., simplification of the configuration of image formation equipment and low cost- 
) ization are realizable. 

j [0043] The light source to which invention according to claim 13 injects said each light beam in 

invention of claim 6, In the condition that a scanner including the deflection means which 
I deflects each light beam so that each light beam may scan a photo conductor top, and the scan 

j optical system which shows each deflected light beam to a photo conductor is held in a hold box, 

I and is concealed from the exterior The said setting means modulation-initiation stage within the 

period of 1 scan of each light beam, It is characterized by enabling a setup for said storage 
means of the modulation period die length within the modulation initiation stage making one scan 
of each light beam into a unit, and the period of 1 scan of each light beam, and enabling 
adjustment of the inclination of the scan locus of the light beam on a photo conductor, and a 
j curve of said adjustment device. 

I [0044] In the condition that said scanner is held in a hold box and concealed from the exterior in 

j invention according to claim 13 Since a setup of a setting means for a storage means is enabled 

in each parameter (a modulation initiation stage and modulation period die length) and 
adjustment of the inclination of the scan locus of the light beam on a photo conductor and a 
curve of an adjustment device is enabled The need of working removing the lid of a hold box so 
that a scanner may be exposed also when said each parameter is set up or an adjustment device 

i adjusts a side register, a lead register, a scale factor, a scanning-line inclination, and a scanning- 

| line curve through a setting means for example, etc. is lost. 

| [0045] in addition, in considering as the hand-regulation device which indicated the adjustment 

j device to claim 12 in invention of claim 13 What is necessary is just to arrange the driven 

j section for applying the stress to the predetermined direction manually out of a hold box at least 

| among hand-regulation devices (the stress applied to the driven section). The stress transfer 

| section transmitted to a predetermined optic as force to which the variation rate of the 

i predetermined optic is carried out, and a predetermined optic may also be arranged out of a hold 

box so that the inclination or curve degree of a scan locus of a light beam may change. 
! [0046] 

) [Embodiment of the Invention] Hereafter, an example of the operation gestalt of this invention is 

explained to a detail with reference to a drawing. The color picture formation equipment 10 as 

j image formation equipment concerning this invention is shown in drawing 1 . Color picture 

formation equipment 10 is equipped with three conveyance rollers 12A-12C, the endless imprint 
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belt 14 almost wound around the conveyance rollers 12A-12C, and the imprint roller 16 by which 
opposite arrangement was carried out with conveyance roller 12C on both sides of the imprint 
belt 14. 

[0047] Above the imprint belt 14, photo conductor drum 18Y for the photo conductor drum 18 K 
and yellow (Y) image formation for black (K) image formation and photo conductor drum 18C for 
the photo conductor drum 18 M and cyanogen (C) image formation for MAZENDA (M) image 
formation are arranged by abbreviation regular intervals along the migration direction (the 
direction of drawing 1 arrow-head A) of the imprint belt 14 when the rotation drive of the imprint 
belt 14 is carried out. Each photo conductor drum 18 is respectively arranged so that the 
migration direction of the imprint belt 14 and an axis may cross at right angles. 
[0048] In addition, below, the notation of K/Y/M/C is attached and distinguished to the sign of 
each part like the above to K, Y, M, and the part prepared for C each color of every. 
[0049] Around each photo conductor drum 1 8, two or more beam scanner 30 (it mentions later 
for details) which the electrification machine 20 for electrifying the photo conductor drum 18 is 
arranged respectively, irradiates a laser beam respectively at each photo conductor drum 18 
charged above each photo conductor drum 12, and forms an electrostatic latent image in each 
photo conductor drum 18 is arranged. 

[0050] The perimeter of each photo conductor drum 18 is met in the hand of cut of the photo 
conductor drum 18. Rather than a laser beam exposure location moreover, to the downstream 
The electrostatic latent image formed on the photo conductor drum 18 with the toner of a 
predetermined color (K, Y, M, or C) The development counter 22 in which develop negatives and 
a toner image is made to form, the imprint machine 24 which imprints the toner image formed on 
the photo conductor drum 18 to the imprint belt 14, and the cleaning machine 26 from which the 
toner left behind to the photo conductor drum 18 is removed are arranged in order. 
[0051] The toner image of a mutually different color formed in each photo conductor drum 18 is 
respectively imprinted by the imprint belt 14 so that it may overlap mutually on the belt side of 
the imprint belt 14. Thereby, the toner image of a color is formed on the imprint belt 14, and the 
toner image of the formed color is imprinted by the imprint material 28 sent in between 
conveyance roller 12C and the imprint roller 16. And the imprint material 28 is sent into the 
anchorage device which is not illustrated, and it is fixed to the imprinted toner image. Thereby, a 
color picture (full color image) is formed on the imprint material 28. 

[0052] Next, with reference to drawing 1 and drawing 2 , two or more beam scanner 30 is 
explained. As for two or more beam scanner 30, the rotating polygon 34 (it corresponds to a 
deflection means according to claim 13) to which a base configuration is equipped with the 
abbreviation rectangle-like casing 32 (correspondence: a hold box according to claim 13 also 
drawin g 3 reference), and rotates it by the motor which is not illustrated in the abbreviation 
center section of casing 32 at high speed is arranged, in one edge of casing 32, LD36Y which 
injects the laser beam semiconductor laser (the light source according to claim 13 — 
correspondence: — it is hereafter called LD) 36K which inject the laser beam for the exposure 
to photo conductor drum 18K, and for the exposure to photo conductor drum 18Y is respectively 
arranged near the corner along the direction which intersects perpendicularly with the axis of a 
rotating polygon 34. 

[0053] Collimator lens 38K and the flat-surface mirror 40 are arranged in order at the laser beam 
injection side of LD36K. The laser beam K injected from LD36K is made the parallel flux of light 
by collimator lens 38K, and incidence is carried out to the flat-surface mirror 40. Moreover, 
collimator lens 38Y and the flat-surface mirror 42 are arranged in order at the laser beam 
injection side of LD36Y, after the laser beam Y injected from LD36Y is made the parallel flux of 
light by collimator lens 38Y, it is reflected by the flat-surface mirror 42, and incidence of it is 
carried out to the flat-surface mirror 40. 

[0054] The ftheta lens 44 is arranged between the flat-surface mirror 40 and the rotating 
polygon 34, and after penetrating the ftheta lens 44, carrying out incidence to a rotating polygon 
34 and reflecting and deviating by the rotating polygon 34, the laser beam K reflected by the 
flat-surface mirror 40 and the laser beam Y are constituted so that the ftheta lens 44 may be 
penetrated again (the so-called double-pass configuration: refer to drawin g 1 ). 
[0055] The location where LD36K and LD36Y met in the direction of an axis of a rotating 
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polygon 34 (it corresponds in the direction of vertical scanning) is different, and since incidence 
of a laser beam K and the laser beam Y is respectively carried out to a rotating polygon 34 by 
different angle of incidence along the direction of vertical scanning, incidence of the laser beams 
K and Y which penetrated the ftheta lens 44 twice is carried out to the separate fiat-surface 
mirrors 46K and 46Y. 

[0056] and the laser beam K has been arranged by flat-surface mirror 46K in the location which 
corresponds above photo conductor drum 18K — cylindrical — incidence is carried out to mirror 
48K, and cylindrical — it is injected towards mirror 48K to photo conductor drum 18K, and the 
peripheral surface top of photo conductor drum 18K is scanned. Moreover, incidence of the laser 
beam Y is carried out to cylindrical mirror 48Y arranged in the location which corresponds above 
photo conductor drum 18Y by flat-surface mirror 46Y, it is injected towards photo conductor 
drum 18Y from cylindrical mirror 48Y, and has the peripheral surface top of photo conductor 
drum 18Y scanned. 

[0057] In addition, as shown in drawing 3 , on the whole, the upper part of casing 32 is concealed 
with the lid 50. Opening 50A of the shape of a rectangle for a laser beam to pass is drilled in the 
center of abbreviation of a lid 50, and the cylindrical mirrors 48K and 48Y are arranged on the 
top face of a lid 50 so that opening 50A may be straddled. 

[0058] On the other hand, on both sides of the rotating polygon 34 of the casing 32 interior. 
LD36C which injects the laser beam LD36M which inject the laser beam for the exposure to 
photo conductor drum 18M, and for the exposure to photo conductor drum 18C is respectively 
arranged near the corner in the edge of the opposite side of the arrangement location of LD36K 
and LD36Y. 

[0059] Collimator lens 38C and the flat-surface mirror 52 are arranged in order at the laser 
beam injection side of LD36C, the laser beam C injected from LD36C is made the parallel flux of 
light by collimator lens 38C, and incidence is carried out to the flat-surface mirror 52. Moreover, 
collimator lens 38M and the flat-surface mirror 54 are arranged in order at the laser beam 
injection side of LD36M, after the laser beam M injected from LD36M is made the parallel flux of 
light by collimator lens 38M, it is reflected by the flat-surface mirror 54, and incidence of it is 
carried out to the flat-surface mirror 52. 

[0060] The ftheta lens 56 is arranged between the flat-surface mirror 52 and the rotating 
polygon 34. and after penetrating the ftheta lens 56, carrying out incidence to a rotating polygon 
34 and reflecting and deviating by the rotating polygon 34, the laser beam C reflected by the 
flat-surface mirror 52 and the laser beam M are constituted so that the ftheta lens 56 may be 
penetrated again. 

[0061] The location where LD36C and LD36M met in the direction of an axis of a rotating 
polygon 34 (it corresponds in the direction of vertical scanning) is different, and since incidence 
of a laser beam C and the laser beam M is respectively carried out to a rotating polygon 34 by 
different angle of incidence along the direction of vertical scanning, incidence of the laser beams 
C and M which penetrated the ftheta lens 56 twice is carried out to the separate flat-surface 
mirrors 46C and 46M. 

[0062] And incidence of the laser beam C is carried out to cylindrical mirror 48C arranged in the 
location which corresponds above photo conductor drum 18C by flat-surface mirror 46C, it is 
injected towards photo conductor drum 18C from cylindrical mirror 48C, and has the peripheral 
surface top of photo conductor drum 18C scanned, moreover, the laser beam M has been 
arranged by flat-surface mirror 46M in the location which corresponds above photo conductor 
drum 18M — cylindrical — incidence is carried out to mirror 48M, and cylindrical — it is injected 
towards mirror 48M to photo conductor drum 18M, and the peripheral surface top of photo 
conductor drum 18M is scanned. 

[0063] Since incidence of laser beams K and Y and the laser beams C and M is carried out to 
the field where a rotating polygon 34 counters, as an arrow head shows to drawing 2 
respectively, laser beams K and Y and laser beams C and M are scanned by hard flow so that 
more clearly than the above. In addition, also about the cylindrical mirrors 48C and 48M, as 
shown in drawing 3 , it is arranged on the top face of a lid 50 so that opening 50A drilled by the 
lid 50 of casing 32 may be straddled. 

[0064] The pickup mirror (flat-surface mirror) 58 is arranged so that the scan locus of the laser 
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beams K r Y, M, and C respectively reflected by the cylindrical mirrors 48K, 48Y, 48M, and 48C 
may be crossed near the pars basilaris ossis occipitalis of casing 32. The pickup mirror 58 is 
arranged among the scan loci of a laser beam near the scan initiation side edge section 
(SOS:Start Of Scan) of laser beams K and Y (i.e., near the scan termination side edge section 
(EOS:End Of Scan) of laser beams M and C). 

[0065] As shown in drawing 3 , opening 50B for each laser beam which incidence was carried out 
to the pickup mirror 58, and was reflected to pass is drilled by the lid 50 of casing 32, and the 
sensor substrate 60 is arranged in the location which can receive the laser beam which passed 
opening SOB. The sensor substrate 60 is attached in the top face of a lid 50 through the bracket 
62. 

[0066] The sensor substrate 60 top is crossed respectively and laser beams K p Y, M, and C scan 
it as an alternate long and short dash line shows to dr awin g 4 as an example. Along with the 
scan locus of each laser beam, the horizontal-scanning location detection sensor 64 and the 
vertical-scanning location detection sensor 66 are respectively arranged by the sensor substrate 
60. In addition, the passage detection means according to claim 8 and the vertical-scanning 
location detection sensor 66 support respectively the location detection means according to 
claim 8, and the horizontal-scanning location detection sensor 64 constitutes a part of detection 
means of this invention. The horizontal-scanning location detection sensor 64 is a photosensor 
which outputs the signal with which the level of an output signal differs in the time of having not 
passed with the time of the laser beam having passed the light sensing portion (part of the shape 
of a rectangle shown in drawing 4 ) formed in the sensor chip. 

[0067] As the vertical-scanning location detection sensor 66 (PSD) is shown in drawing 5 (A), 
while Electrodes 66A and 66B are formed in the both ends of a component As terminal 66C for 
bias voltage impression is connected and constituted and it is shown in drawing 5 (B), an equal 
circuit It has the composition that a current source 162, diode 164, a junction capacitance 166, 
and resistance 168 were connected to juxtaposition to the positioning resistance 160 (a sign 170 
is bias voltage), and the positioning resistance 1 60 can detect the incidence location of a light 
beam. 

[0068] The detection signal outputted below from horizontal-scanning location detection sensor 
64K corresponding to a laser beam K In addition, "SOS (K)", The detection signal outputted from 
horizontal-scanning location detection sensor 64Y corresponding to a laser beam Y "SOS (Y)" f 
The detection signal outputted from "EOS (M)" and horizontal-scanning location detection 
sensor 64C corresponding to a laser beam C in the detection signal outputted from horizontal- 
scanning location detection sensor 64M corresponding to a laser beam M is called "EOS (C)", 
and is distinguished. 

[0069] Moreover, the vertical-scanning location detection sensor 66 detects the passage 
location of the laser beam which met in the direction of vertical scanning (longitudinal direction 
of the sensor substrate 60 in drawing 4 ) which intersects perpendicularly with the scanning 
direction of a laser beam, and outputs the signal of the level corresponding to the detected 
passage location. The detection signal outputted below from vertical-scanning location detection 
sensor 66K corresponding to a laser beam K "PSD (K)", The detection signal outputted from 
vertical-scanning location detection sensor 66Y corresponding to a laser beam Y "PSD (Y)", The 
detection signal outputted from "PSD (M)" and vertical-scanning location detection sensor 66C 
corresponding to a laser beam C in the detection signal outputted from vertical-scanning 
location detection sensor 66M corresponding to a laser beam M is called "PSD (C)", and is 
distinguished. 

[0070] In addition, although the pickup mirror 58 and the sensor substrate 60 were formed in K, 
Y, M, and C each color one above, it is not limited to this and you may prepare according to an 
individual for every color. 

[0071] Next, the device for amending the inclination of the scan locus of a laser beam and a 
curve is explained. In addition, the above-mentioned device is respectively added to each 
cylindrical mirrors 48K, 48Y, 48M, and 48C corresponding to each laser beam, and below, these 
are named the cylindrical mirror 48 generically and it explains them. 

[0072] the blocks 72 and 74 with which the cylindrical mirror 48 was attached in the both ends 
of the long picture-like frame 70 and this frame 70 by **** with the cross-section mold of L 



11/22 



2006^5^ 23 H 1 7:35:1 8 JP.2000-235290.A 

characters (refer to drawing 3 ), and Lobes 72A and 74A were respectively formed along with the 
longitudinal direction of the cylindrical mirror 48 as shown in drawing 6 — since — it is held at 
the holder 76 which changes (the longitudinal direction both ends of the cylindrical mirror 48 hold 
in detail). 

[0073] As shown in drawing 7 , radiHike notch 72B is formed in lobe 72A of block 72, and the 
shaft 80 with which the shot 78 was attached in the location corresponding to notch 72B of 
block 72 at the tip is set up by the top face of a lid 50. The shot 78 is arranged so that the 
inside of notch 72B may be contacted, and it is pinched by the flat spring 84 and block 72 which 
were attached in the block 72 according to **** 82. Therefore, the holder 76 is made rotatable 
as a core in the shot 78. 

[0074] On the other hand, the supporter material 86 in which the slot of the shape of V 
character for holding lobe 74A of block 74 was formed is attached in the location corresponding 
to the block 74 of the top face of a lid 50 fixed. Lobe 74A of block 74 is arranged at said V 
character Mizouchi, and is pressed by the energization force of the flat spring 88 attached in the 
supporter material 86 with the rivet in the base of a V character slot, and the direction to 
approach. Moreover, the through tube is drilled in lobe 74A of block 74, a female screw is formed 
in this through tube, and the acljusting screw 90 is screwing. 

[0075] Where an acljusting screw 90 is screwed in here until the tip of an adjusting screw 90 
projected a little from lobe 74A The amount of protrusions at acljusting-screw 90 tip from lobe 
74A changes in proportion to the rotation of an acljusting screw 90. By change of this amount of 
protrusions Lobe 74A of block 74 resists the energization force of a flat spring 88, and is 
displaced in the direction corresponding to the change direction of the amount of protrusions, 
and a holder 76 and the cylindrical mirror 48 rotate a shot 78 as a core in connection with this 
variation rate. Thereby, the inclination of the scan locus on the photo conductor drum 18 of the 
laser beam reflected by the predetermined optic changes. 

[0076] Since the change direction and variation of an inclination of a scan locus when rotating an 
acljusting screw 90 support the change direction and variation of the amount of protrusions of 
adjusting-screw 90 tip, they can amend the inclination of the scan locus of a laser beam also 
about which case shown in drawin g 8 (A) by choosing the change direction (hand of cut of an 
adjusting screw 90) of the amount of protrusions of an adjusting screw 90. 
[0077] In addition, a shot 78, the supporter material 86, the flat spring 88, and the acljusting 
screw 90 are equivalent to the acjjustment device (in detail hand-regulation device according to 
claim 12) of this invention with the adjusting screw 92 described below, and the cylindrical mirror 
48 supports the predetermined optic according to claim 1 2. Moreover, the part equivalent to the 
screw head of an adjusting screw 90 (and 92) is formed so that a peripheral surface may project 
in radial, this part 3upports the driven section, and the part in which the male screw is formed 
among acljusting screws 90 (and 92) supports the stress transfer section. 
[0078] Moreover, the through tube is drilled in the longitudinal direction center section of the 
frame 70, a female screw is formed in this through tube, and the adjusting screw 92 is screwing. 
An acljusting screw 92 penetrates a frame 70, and it is screwed in until a tip will be in the 
condition of being in contact with the side face (non-reflector) of the cylindrical mirror 48. Here, 
if an acljusting screw 92 is rotated, the magnitude of the force in which the tip of an adjusting 
screw 92 presses the side face of the cylindrical mirror 48 will change according to the hand of 
cut and rotation of an acljusting screw 92, and the amount of bending of the cylindrical mirror 48 
will also change according to change of this thrust. 

[0079] Since the laser beam reflected by the cylindrical mirror 48 is scanned so that the bus-bar 
of the cylindrical mirror 48 may be imitated, the curve degree of the scan locus on the photo 
conductor drum 18 changes by changing said thrust. Since the change direction and variation of 
a curve of a scan locus when rotating an acljusting screw 92 support the change direction and 
variation of a change direction [ of the amount of bending of the cylindrical mirror 48 ], and 
variation, i.e., acljusting screw, 92 tip location, they can amend the curve of the scan locus of a 
laser beam also about which case shown in drawing 8 (B) by choosing the change direction (hand 
of cut of an acljusting screw 92) of an adjusting-screw 92 tip location. 

[0080] Next, with reference to drawin g 9 and drawi ng 10 , the configuration including the circuit 
which controls the drive of LD 36K, 36Y, 36M, and 36C of the control system which controls 



12/22 



2006^5^ 23 H 1 7:35:1 8 JP t 2000-235290,A 

actuation of two or more beam scanner 30 is explained. The horizontal-scanning location 
detection sensor 64 and the vertical-scanning location detection sensor 66 are respectively 
connected to the control circuit 96, it writes out to a control circuit 96 and the timing control 
circuit 98 is connected. In addition, the beginning timing control circuit 98 supports the control 
means of this invention. 

[0081] As shown in drawing 10 , the control circuit 96 is constituted including the circumference 
circuit (other circuits are illustration abbreviations) of the Maine controller 100 which consists of 
a microprocessor etc., and a selector 102 and interval counter 104 grade. Moreover, the control 
panel 106 with which the control circuit 96 was constituted including information input means, 
such as display means and ten keys, such as a liquid crystal display, and a touch panel, is 
connected (refer to drawing 9 ). 

[0082] Moreover, video clock generation equipment 108 is connected to the control circuit 96. 
The video clock generation machine 110 which generates the video clock signal which specifies 
the timing of the modulation in every dot to a laser beam is respectively formed about K, Y, M, 
and C each color, and video clock generation equipment 108 is constituted. 
[0083] As shown in drawin g 1 1 (A), video clock generation machine 11 OK which generate the 
video clock signal CLK for K (K) consist of video clock generators 1 12 which carry out the 
oscillation output of the signal of constant frequency, the step frequency oscillator 114 with the 
single video clock generation machines 1 10Y, 1 10M, and 1 10C which, on the other hand, generate 
Y, M, the video clock signal CLK for C (Y), CLK (M), and CLK (C), and Y, M and the dividing 
synthesizer 1 1 6 formed for C each color of every — since — it is constituted. 
[0084] A phase comparator 1 18, a low pass filter (LPF) 120, and a voltage controlled oscillator 
(VCO) 122 are connected to the outgoing end of the step frequency oscillator 1 14 at a serial, 
and the dividing synthesizer 1 16 is constituted so that the output (video clock signal) of VC0122 
may be inputted into a phase comparator 118 through the programmable dividing counter 124. 
The frequency of the video clock signal outputted from the dividing synthesizer 116 changes 
with the set points inputted into the programmable dividing counter 124 from a control circuit 96. 

[0085] That is, it balances in the condition that the oscillation frequency (frequency of a video 
clock signal) of VC0 122 fell rather than set point modification before when the set point was 
made small, and if the set point is made high, the frequency of a video clock signal balances in 
the condition of having gone up rather than set point modification before. Since a video clock 
signal is a signal which specifies the timing of the modulation in every dot, the dot space which 
met the main scanning direction because the frequency of a video clock signal changes changes, 
and a scale factor (record range die length along the main scanning direction by the laser beam) 
changes. 

[0086] Therefore, if the value of the data (it is called the scale-factor setting data VDATA) set 
as the programmable dividing counter 124 is made small when the record die length along the 
main scanning direction by the laser beam Y is short (a scale factor is small) as shown in drawing 
1 1 (B) as a case 1 as opposed to the record range die length along the main scanning direction 
by the laser beam K, record die length (scale factor) can be made equal so that it may be shown 
as a case 2. Moreover, if the value of scale-factor setting data is enlarged when the record die 
length along the main scanning direction by the laser beam Y is longer than a laser beam K (a 
scale factor is large), as shown, for example in drawing 1 1 (B) as a case 3, said record die length 
(scale factor) can be made equal. 

[0087] Moreover, the beginning timing control circuit 98 consists of the synchronous-clock 
generator 126, a Rhine initiation control circuit 128, a page initiation control circuit 130, and four 
AND circuits 132. While the video clock signal CLK of constant frequency (K) is inputted into the 
synchronous-clock generator 126 from video clock generation machine 1 10K, from horizontal- 
scanning location detection sensor 64K, it is inputted, and the detection signal SOS (K) is based 
on the inputted signal, and generates and outputs synchronizing clock signal SYN-CLK (refer to 
drawin g 1 2 (B)). 

[0088] 4 sets of circuit groups which the Rhine initiation control circuit 128 equipped with the 
counter circuit 134, OR circuit 136, and the flip-flop circuit 138 are prepared corresponding to 
four colors of K, Y, M, and C, and it is constituted. It is based on detection signal SOS(K) 
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synchronizing clock signal SYN-CLK and the Rhine sink setting data currently held at the Maine 
controller 100. The Rhine synchronizing signal LS showing the timing which starts the modulation 
of the laser beam in one horizontal scanning about each of four laser beams injected from each 
LD36 is respectively generated about four colors of K, Y, M, and C. 

[0089] That is, if the detection signal SOS (K) inputted is set to a low level, a counter circuit 134 
will incorporate the Rhine sink setting data as counted value from the Maine controller 100, and 
will perform the decrement of counted value to the timing which synchronized with 
synchronous-clock SYN-CLK. And a pulse signal will be outputted if counted value is set to 0. 
This pulse signal is inputted into a flip-flop circuit 138 through OR circuit 136, and the level of 
the output signal (Rhine synchronizing signal LS) from a flip-flop circuit 138 changes by making a 
pulse signal into a trigger (refer to drawing 12 (A)). 

[0090] Thus, according to the value of the Rhine sink setting data (in drawing 1212 (A), it is 
written as FDATA) incorporated in a counter circuit 134, the timing (equivalent to the timing 
which starts the modulation of the laser beam in horizontal scanning which is 1 time) from which 
the level of the Rhine synchronizing signal LS changes changes, as an arrow head shows to 
drawing 12 (B). And a side register location also changes according to change of this timing. 
[0091] Like [ the page initiation control circuit 130 ] the Rhine initiation control circuit 128, 
corresponding to four colors of K, Y, M, and C, 4 sets of circuit groups equipped with the counter 
circuit 140, OR circuit 142, and the flip-flop circuit 144 are prepared, and are constituted. 
Trigger signal TOP for determining the timing which starts conveyance of the imprint material 28 
to the imprint belt 14 as the page initiation control circuit 130 is inputted. It is based on the 
detection signal SOS (K), trigger signal TOP, and the page sink setting data currently held at the 
Maine controller 100. The page synchronizing signal PS showing the timing which starts the 
modulation of the laser beam in the scan of the laser beam for 1 page about each of four laser 
beams injected from each LD36 is respectively generated about four colors of K, Y, M, and C. 
[0092] That is, if trigger signal TOP is set to a low level, a counter circuit 140 will incorporate 
page sink setting data as counted value from the Maine controller 100, and will perform the 
decrement of counted value to the timing which synchronized with the detection signal SOS (K). 
And a pulse signal will be outputted if counted value is set to 0. This pulse signal is inputted into 
a flip-flop circuit 144 through OR circuit 142, and the level of the output signal (page 
synchronizing signal PS) from a flip-flop circuit 144 changes by making a pulse signal into a 
trigger (refer to drawing 1 3 (A)). 

[0093] Thus, according to the value of the page sink setting data (in drawin g 13 (A), it is written 
as SDATA) incorporated in a counter circuit 140, the timing (equivalent to the timing which 
starts the modulation of the laser beam in the scan of the laser beam which is 1 page) from 
which the level of the page synchronizing signal PS changes is an one-line unit, and as an arrow 
head shows to drawin g 13 (B), it changes. And a lead register location also changes according to 
change of this timing. 

[0094] It connects with the Rhine initiation control circuit 128 and the page initiation control 
circuit 130 respectively, and AND circuit 132 outputs respectively the synchronizing signal SYN 
equivalent to the AND of the Rhine synchronizing signal LS and the page synchronizing signal PS 
about four colors of K, Y, M, and C. 

[0095] LD modulation / drive circuit 146 is connected to the beginning timing control circuit 98, 
and the synchronizing signals SYN (K), SYN (Y), and SYN corresponding to each color (M) and 
SYN (C) are inputted into LD modulation / drive circuit 146. Moreover, LD modulation / drive 
circuit 146 is connected also to video clock generation equipment 108, and the video clock signal 
CLK corresponding to each color (K), CLK (Y), CLK (M), and CLK (C) are inputted respectively. 
Furthermore, the color picture data which decompose into K, Y, M, and C4 color, and express the 
color picture which should be formed on the imprint material 28 are inputted into LD 
modulation / drive circuit 146. 

[0096] LD modulation / drive circuit 146 controls the drive of each LD36 so that it is the timing 
which synchronized with the video clock signal CLK corresponding to the same color within the 
period specified by the synchronizing signal SYN corresponding to the same color from each of 
LD 36K, 36Y, 36M, and 36C and the laser beam modulated according to the image data 
corresponding to the same color is injected respectively. Thereby, a laser beam is respectively 
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injected from each LD36, the injected laser beam is respectively deflected with rotation of a 
rotating polygon 34, and photo conductor drum 18K,Y [ 18 ], and 18M and 18C top is scanned 
respectively. 

[0097] Next, as an operation of this operation gestalt, color gap amendment (an activity and 
processing) of the color picture formed by image formation equipment 10 is explained in order. 
[0098] The first color gap amendment is performed at the time of the manufacture assembly of 
(1) two or more beam scanner 30, and it is an amendment implementation item at this time. (1-1) 
They are a lead register, a scanning-line (1-2) inclination, and a scanning-line (1-3) curve. In 
case amendment of the lead register of (1-1) generally assembles optical system, it is tuning 
surely performed, ac(justs locations, postures, etc. of an optic, such as a reflective mirror which 
constitutes the optical system of two or more beam scanner 30, and doubles optical alignment 
with a nominal condition. Lead register amendment of (1-1) also has the operation of it being 
equivalent to the coarse control of the lead register in this operation gestalt, and storing a gap of 
a lead register within controllable limits in advance of fine tuning of the lead register mentioned 
later. 

[0099] Amendment of the scanning-line inclination of (1-2) amends the inclination of the scan 
locus of a laser beam by operating an adjusting screw 90, measuring respectively the direction 
and magnitude of an inclination of a scan locus, and acflusting the include angle of the holder 76 
of the cylindrical mirror 48 with the inspection metering device (not shown) of a scanner 30, 
about four laser beams injected from a scanner 30. In addition, it is equivalent to the coarse 
control of the scanning-line inclination in this operation gestalt also about amendment of the 
scanning-line inclination of (1-2). 

[0100] Amendment of a scanning-line curve of (1-3) amends the inclination of the scan locus of 
a laser beam by operating an adjusting screw 92, measuring the direction and magnitude of a 
curve of a scan locus respectively, and acjjusting the amount of bending of the cylindrical mirror 
48 with the inspection metering device (not shown) of a scanner 30, about four laser beams 
injected from a scanner 30. In addition, about amendment of a scanning-line curve of (1-3), it is 
equivalent to fine tuning of the scanning-line curve in this operation gestalt, and adjustment of a 
scanning-line curve is not carried out after the manufacture assembly of a scanner 30. 
[0101] The next color gap amendment is performed at the time of loading of two or more beam 
scanner 30 to (2) image-formation equipment 10, and it is an amendment implementation item at 
this time. (2-1) They are a side register, a lead (2-2) register, a scale factor (2-3), and a 
scanning-line (2-4) inclination. Amendment of each [ the following - (2-1) (2-4) ] item is 
explained with reference to the flow chart of the initial amendment processing of a color gap 
shown in drawing 14 . 

[0102] At step 200, the evaluation test chart for evaluating extent of a color gap is created. 
While incorporating the image data of the test chart image beforehand memorized by 1st storage 
means 100A, such as ROM, on the occasion of creation of this evaluation test chart various 
kinds of setting data (the Rhine sink setting data FDATA (K) — ) which specify the modulation 
timing of each laser beam memorized by 2nd storage means 100B of a non-volatile which can 
rewrite the contents of storage, such as EEPROM The FDATA (Y), FDATA (M), and FDATA(C) 
page sink setting data SDATA (K) SDATA (Y), SDATA (M), SDATA (C), and the scale-factor 
setting data VDATA (K) VDATA (Y), VDATA (M), and VDATA (C) are incorporated, and each 
LD36 is driven so that each laser beam may be modulated to the predetermined timing according 
to the incorporated setting data according to the image data of a test chart image. 
[0103] In addition, when two or more beam scanner 30 is carried in image formation equipment 
10 and processing of step 200 is performed first, the default etc. is set as 2nd storage means 
100B as various kinds of setting data mentioned above. 

[0104] Four laser beams injected from each LD36 are respectively deflected by the single 
rotating polygon 34, are injected towards the ftheta lens 44 (or 56) and the photo conductor 
drum 18 which corresponds through the optic of cylindrical mirror 48 grade, and have the 
peripheral surface top of the photo conductor drum 18 charged with the electrification vessel 20 
scanned. The electrostatic latent image of the test chart image formed on the peripheral surface 
of the photo conductor drum 18 because a laser beam scans is developed as a toner image of 
the color which changes mutually with development counters 22, and the color picture (test 



15/22 



2006^5^ 23 H 1 7:35:1 8 JP.2000-235290.A 

chart image) formed because the toner image of each color piles up on the belt side of the 
imprint belt 14 is imprinted to the imprint material 28. And the imprint material 28 by which the 
test chart image was imprinted is discharged out of the airframe of image formation equipment 
10 through fixing processing. 

[0105] At the following step 202, it judges whether the image quality of the created test chart 
image is proper. An operator (assembly-operation company) views the test chart image currently 
formed in the discharged imprint material 28, and authorizes whether K, Y, M, and C each color is 
in agreement about each item of a side (2-1) register, a lead (2-2) register, a scale factor (2-3), 
and a scanning-line (2-4) inclination (is amendment unnecessary or not?). And the assay result 
for every item is inputted through a control panel 106. 

[0106] When it is judged by the operator that amendment is required about a specific item (or all 
items), it is denied, the judgment of step 202 carries out step 204 HE shift, and correction of 
which [ whether it is contained in the item judged that amendment is required any of a side (2-1) 
register, a lead (2-2) register, and a scale factor (2-3) they are and ] setting data judges whether 
it is the need. 

[0107] Although it shifts to step 210 when the judgment of step 204 is denied, when said 
judgment is affirmed, it shifts to step 206, and the message which requests correction of the 
setting data corresponding to the item judged that amendment is required from an operator is 
displayed on a control panel 106, and an operator is made to correct said setting data. 
Correction of this setting data is equivalent to amendment of the side register of (2-1), 
amendment of the lead register of (2-2), and amendment of the scale factor of (2-3). 
[0108] If an operator operates a control panel 106 and corrects setting data, at the following 
step 208, the setting data memorized by 2nd storage means 1 00B will be updated and memorized 
with the setting data corrected by the operator. Thus, 2nd storage means 100B supports the 
storage means of this invention, and the control panel 106 supports the setting means according 
to claim 7. 

[0109] At step 210, it judges whether the activity by the operator was completed, and it stands 
by until a judgment is affirmed. When the scanning-line (2-4) inclination is contained in the item 
judged that amendment is required by the operator, an adjusting screw 90 is operated based on a 
test chart image, and the inclination of the scan locus of a laser beam is amended by acijusting 
the include angle of the holder 76 of the cylindrical mirror 48 in the meantime. 
[01 10] This will support amendment of the scanning-line inclination of (2-4), and fine tuning of 
the scanning-line inclination in this operation gestalt will be performed by this amendment. In 
addition, since the acjjusting screw 90 is exposed out of the casing 32 of two or more beam 
scanner 30 so that clearly also from drawin g 3 , on the occasion of the above-mentioned tuning, 
a lid 50 is removed, it is not necessary to do the complicated activity of exposing the casing 32 
interior, and tuning is saved labor. 

[01 1 1] If the judgment of step 210 is affirmed, it will return to step 200. Therefore, the 
amendment (correction of setting data and ac(justment of an adjusting screw 90) about the item 
judged that before the judgment of step 202 being affirmed (that is, each item of a side (2-1) 
register, a lead (2-2) register, a scale factor (2-3), and a scanning-line (2-4) inclination being 
amended completely) needs to be amended and re-creation of an evaluation test chart will be 
repeated. 

[01 12] If the judgment of step 202 is affirmed, color gap amendment will be ended, it will shift to 
step 212, and the condition current at step 212 or subsequent ones will be memorized. That is, 
at step 212, the difference tKM of the timing as which the difference tKY of the timing as which 
horizontal-scanning location detection sensor 64Y detects a laser beam Y on the basis of the 
timing as which horizontal-scanning location detection sensor 64K detect a laser beam K, and 
horizontal-scanning location detection sensor 64M detect a laser beam M, and horizontal- 
scanning location detection sensor 64C measure the difference tKC of the timing which detects 
a laser beam C (refer to drawing 1 6 (A)). 

[0113] Measurement of the difference (interval) of the above-mentioned timing is realizable by 
making sequential selection of the detection signal inputted into the interval counter 104 by the 
selector 102, and carrying out counting of the pulse number of synchronous-clock SYN-CLK 
between each interval respectively with the interval counter 104 out of the detection signals 
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SOS (Y), EOS (M), and EOS (C) outputted from the horizontal-scanning location detection 
sensors 64Y, 64M, and 64C. 

[01 14] Moreover, at the following step 214, the direction location of vertical scanning of laser 
beams K, Y, M, and C is measured by the vertical-scanning location detection sensors 66K, 66Y, 
66M, and 66C. and the measurement result (the interval measurement data IDATA (KY) — ) of an 
interval t in / at the following step 216 / step 212 ] the measurement result (the direction 
location measurement data PDATA of vertical scanning (K) — ) of the direction location of beam 
vertical scanning in IDATA (KM), IDATA (KC), and step 214 It memorizes to 2nd storage means 
100B by using PDATA (Y), PDATA (M), and PDATA (C) as an initial data, and initial amendment 
processing of a color gap is ended. 

[01 1 5] A color gap is respectively amended by the color gap amendment mentioned above about 
each item of a side register, a lead register, a scale factor, a scanning-line inclination, and a 
scanning-line curve, and it will be in the condition which can be shipped as image formation 
equipment 10. Since the scanning-line inclination and the scanning-line curve are amended by 
adjusting screws 90 and 92, each laser beam is modulated to the predetermined timing according 
to the setting data set up by previous initial amendment processing of a color gap and a color 
picture is formed, the side register, lead register, and scale factor of the image processing 
system 10 shipped of each color also correspond. 

[01 1 6] However, the arrangement location of each optic which constitutes two or more beam 
scanner 30 changes with change of the ambient temperature of image formation equipment 10, 
the temperature rises of the image formation equipment 10 interior by a working state 
continuing, etc. For this reason, color gap amendment After shipping (3) image-formation 
equipment 10, also sometimes (at the time of operation), it is usually carried out regularly (for 
example, inside of the waiting period which is working and is not performing image formation 
etc.). Amendment implementation item at this time (3-1) They are a side register and (3-2) a 
lead register. 

[01 17] the following — and (3-1) (3-2) explains amendment of both items with reference to the 
flow chart of the color gap automatic amendment processing shown in drawing 15 . At step 230, 
Intervals tKY, tKM, and tKC are measured with the interval counter 104 like step 212 of initial 
amendment processing ( drawing 14 ) of a color gap explained previously. At the following step 
232, it judges whether the interval measured at step 230 is changed to the interval which the 
interval measurement data memorized as an initial data express to 2nd storage means 100B. 
This judgment supports "detection of fluctuation of the physical relationship between each light 
beam" by the detection means of this invention. Moreover, since fluctuation is detected as 
compared with an initial data, the detection means according to claim 9 is also supported. It 
shifts to step 238, without processing in any way, when the judgment of step 232 is denied. 
[01 1 8] On the other hand, since the setting data which specify the modulation timing of a laser 
beam have not been changed, when changing the measurement value of an interval, there is 
possibility that the side register for every color will shift (refer to "a horizontal-scanning color 
gap" shown in drawing 16 (B)), according to the cause of the arrangement location of the optic 
which constitutes two or more beam scanner 30 having changed For this reason, when the 
judgment of step 232 is affirmed, it shifts to step 234, and the Rhine sink setting data are 
updated according to the fluctuation of the interval measurement result measured at step 230 to 
the interval which an initial data expresses. Step 234 supports the amendment means (in detail 
claim 10 and an amendment means according to claim 1 1) of this invention. 
[01 1 9] Renewal of this Rhine sink setting data can be performed by changing the side register 
location of other colors on the basis of K like updating the Rhine sink setting data FDATA about 
Y (Y) (in this case, the beginning timing by the laser beam Y changing, as it wrote "it shifts" to 
drawing 16 (A)), when changing Interval tKY. And 2nd storage means 100B is made to memorize 
the updated Rhine sink setting data at the following step 236. 

[0120] The above-mentioned processing is equivalent to amendment of the side register of (3- 
1), and a side register is automatically amended by feedback control. Thereby, the modulation of 
the laser beam in subsequent image formation processings will be performed to the timing 
according to the updated Rhine sink setting data, and can prevent that the side register for 
every color shifts irrespective of temperature fluctuation etc. 
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[0121] In addition, since the timing from which the level of the Rhine synchronizing signal LS 
changes changes considering one period of synchronous-clock SYN-CLK as a unit to the value 
change of the Rhine sink setting data FDATA, the smallest unit of amendment of a side register 
supports the dot pitch along a main scanning direction, but if the period of synchronous-clock 
SYN-CLK is made small (it is about a frequency), it cannot be overemphasized that a side 
register can be adjusted more finely. 

[0122] At the following step 238, the direction location of vertical scanning of laser beams K, Y, 
M, and C is measured by the vertical-scanning location detection sensors 66K, 66Y, 66M, and 
66C like step 214 of initial amendment processing ( drawing 14 ) of a color gap explained 
previously. At the following step 240, it judges whether the direction location of vertical scanning 
of each laser beam measured at step 238 is changed to the direction location of vertical 
scanning which the direction location measurement data of vertical scanning memorized as an 
initial data express to 2nd storage means 100B. Since this judgment also supports "detection of 
fluctuation of the physical relationship between each light beam" by the detection means of this 
invention and has detected fluctuation as compared with an initial data, the detection means 
according to claim 9 is also supported. When the judgment of step 240 is denied, color gap 
automatic amendment processing is ended. 

[0123] On the other hand, when changing the measurement value of the direction location of 
vertical scanning, there is possibility that the lead register for every color will shift, according to 
the cause of the arrangement location of the optic which constitutes two or more beam scanner 
30 having changed. For this reason, when the judgment of step 240 is affirmed, it shifts to step 
242, and page sink setting data are updated based on the fluctuation of the direction location of 
vertical scanning measured at step 238 to the direction location of vertical scanning which an 
initial data expresses. This step 242 supports the amendment means (in detail claim 10 and an 
amendment means according to claim 11) of this invention. 

[0124] Renewal of this page sink setting data is based on the amount of fluctuation of the 
direction location of vertical scanning about a laser beam K. The difference (the amount of gaps 
of the direction of vertical scanning of the scanning line of the laser beam of a predetermined 
color to the scanning line of a laser beam K) in the amount of fluctuation of the direction 
location of vertical scanning about the laser beam of a predetermined color is calculated. Only 
the value which **(ed) the result of an operation at intervals of the scanning line of the direction 
of vertical scanning can be performed like updating the page sink setting data SDATA of a 
predetermined color by changing the lead register location of other colors on the basis of K. And 
2nd storage means 100B is made to memorize the updated Rhine sink setting data at the 
following step 244. 

[0125] The above-mentioned processing is equivalent to amendment of the lead register of (3- 
2), and a lead register is automatically amended by feedback control. Thereby, the modulation of 
the laser beam in subsequent image formation processings will be performed to the timing 
according to the updated page sink setting data, and can prevent that the lead register for every 
color shifts irrespective of temperature fluctuation etc. 

[0126] In addition, if a block diagram shows the processing based on the output signal from the 
vertical-scanning location detection sensor 66, it will become like d rawing 5 (C). That is, the 
signal of the voltage level [ sensor / 66 / (PSD) / vertical-scanning location detection ] 
according to the laser beam incidence location (the direction of vertical scanning) to PSD66 is 
outputted, and this signal is amplified with amplifier 172 and it is inputted into the electrical- 
potential-difference comparator 174. The programmed voltage V inputted into the electrical- 
potential-difference comparator 174 is an electrical potential difference when amplifying the 
signal outputted from PSD66 with amplifier 172, when incidence of the laser beam is carried out 
to an expected location, and from the electrical-potential-difference comparator 1 74, the signal 
equivalent to a gap of the incidence location of the laser beam to said expected incidence 
location is outputted. This output is changed into digital data by A/D converter 1 76, and it is 
used for the operation of the correction value in the vertical-scanning arithmetic circuit 1 78. 
[0127] By the way, even if the installation environment of image formation equipment 10 changes 
sharply or it performs color gap automatic amendment processing in the relative position of the 
photo conductor drums 18K, 18Y, 18M, and 18C having changed a lot etc., a color gap cannot be 
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canceled, but image quality degradation arises. As mentioned above, when (4) image quality 
deteriorates, initial amendment processing ( drawing 14 R> 4) of a color gap in which it explained 
previously is performed again, and each item of a side (4-1) register, a lead (4-2) register, a 
scale factor (4-3), and a scanning-line (4-4) inclination is amended. 

[01 28] With this operation gestalt, since color gap automatic amendment processing is regularly 
performed at the time of operation of image formation equipment 10, the frequency which the 
need of carrying out color gap amendment by image quality degradation of (4) produces can be 
reduced sharply. In addition, if the color gap amendment in each stage explained above is 
summarized, it will become as it is shown in the next table 1. 
[0129] 
[Table 1] 
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In addition, although control of modulation timing etc. was performed on the basis of K among 
each color of K, Y, M, and C in the above, it cannot be overemphasized that you may process on 
the basis of other colors. 

[0130] Moreover, although the scanning-line curve was amended above at the time of the 
assembly of a scanner 30, after not being limited to this and assembling a scanner 30, it cannot 
be overemphasized that it may be or a scanning-line curve may be amended. Since the ac(justing 
screw 92 for amending a scanning-line curve is exposed, the scanner 30 concerning especially 
this operation gestalt can amend a scanning-line curve easily. 

[0131] Moreover, although the control panel 106 was explained to the example as a setting 
means according to claim 7 above, it is also possible for it not to be limited to this and to use 
the body of image formation equipment, a disengageable keyboard, a personal digital assistant or 
small built-in-test equipment, etc. as a setting means. 

[0132] furthermore, the modulation initiation timing (the modulation timing of each light beam — ) 
of each laser beam which set up and updated the Rhine sink setting data above, and met the 
main scanning direction of a laser beam Although the side register (relative location gap along 
the light beam scanning direction of two or more images) was amended by making it change fairly 
in detail at the modulation initiation stage within the period of 1 scan of each light beam 
Amendment of a side register is not limited above and the memory for memorizing the image 
data for every color of K, Y, M, and C for example, is respectively prepared corresponding to 
each color (the storage region of single memory may be divided and you may make it correspond 
to each color). The address at the time of making corresponding memory memorize the image 
data showing the color picture which should be formed on the imprint material 28 of each color 
The amount of side register amendments obtained by authorizing a side register to a test chart 
image. Or it responds to fluctuation of the interval measured by the interval counter 104. It 
shifts relatively along the direction corresponding to the scanning direction of a laser beam (the 
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field where image data is not memorized among the storage regions of each memory). If it fills 
with the data of a value by which a laser beam is not substantially ir\jected from LD36 when it 
uses for the modulation of LD36, the various good amendments of which :after-mentioned is 
done similarly It may be made to amend a side register, without changing the modulation initiation 
timing of each laser beam along a main scanning direction in reading data only sequentially from 
each memory, and inputting into LD modulation / drive circuit 146 on the occasion of the 
modulation of four laser beams. The above-mentioned processing supports what "the image data 
used for the modulation of a light beam is operated for." 

[0133] moreover, the modulation initiation timing (the modulation timing of each light beam — ) of 
each laser beam which set up and updated page sink setting data above, and met in the direction 
of vertical scanning of a laser beam Although the lead register (relative location gap which met in 
the direction which intersects the light beam scanning direction of two or more images) was 
amended by making it change fairly at the modulation initiation stage to make one scan of each 
light beam into a unit in detail It is not limited above about amendment of a lead register, and the 
memory for memorizing image data for example, is respectively prepared corresponding to each 
color. The address at the time of making corresponding memory memorize the image data 
showing the color picture which should be formed on the imprint material 28 of each color The 
amount of lead register amendments obtained by authorizing a lead register to a test chart 
image, Or it responds to fluctuation of the direction location of vertical scanning of each laser 
beam detected by the vertical-scanning location detection sensor 66. Shift relatively along the 
direction corresponding to the direction of vertical scanning of a laser beam, and the modulation 
of four laser beams is faced. It may be made to amend a lead register, without changing the 
modulation initiation timing of each laser beam which met in the direction of vertical scanning in 
reading data only sequentially from each memory, and inputting into LD modulation / drive circuit 
146. What the above-mentioned processing also "operates the image data used for the 
modulation of a light beam for" is supported. 

[0134] moreover, the dot space (the modulation timing of each light beam — ) which scale-factor 
setting data were set up above, and the frequency of a video clock signal was changed, and met 
the main scanning direction Although the scale factor (difference of relative size along the light 
beam scanning direction of two or more images) was amended by changing the modulation period 
die length within the period of 1 scan of a light beam in detail It is not limited above about 
amendment of a scale factor, and the memory for memorizing image data for example, is 
respectively prepared corresponding to each color. It responds to the amount of scale-factor 
amendments obtained by authorizing a scale factor to a test chart image in the image data 
showing the color picture which should be formed on the imprint material 28 of each color. After 
expanding or reducing along the direction corresponding to the main scanning direction of a laser 
beam, make memory memorize, and the modulation of four laser beams is faced. It may be made 
to amend a scale factor, without changing the modulation period die length within the period of 1 
scan of a laser beam in reading data only sequentially from each memory, and inputting into LD 
modulation / drive circuit 146. What the above-mentioned processing also "operates the image 
data used for the modulation of a light beam for" is supported. 

[0135] Furthermore, the inclination of the scan locus of a laser beam is amended by rotating an 
adjusting screw 90 above and rotating the cylindrical mirror 48 for a shot 78 as a core. Although 
the inclination of the scan locus of a laser beam was amended by rotating an adjusting screw 90 
and rotating the cylindrical mirror 48 for a shot 78 as a core It is not what is limited above also 
about the inclination of a scan locus, or amendment of a curve. For example, the memory for 
memorizing image data is respectively prepared corresponding to each color. It is based on the 
amount of inclinations and the amount of curves of a scan locus which were obtained by 
authorizing the inclination of a scan locus, and a curve to a test chart image in the image data 
showing the color picture which should be formed on the imprint material 28 of each color. After 
carrying out geometrical conversion so that the inclination of said scan locus and a curve may 
be negated, make memory memorize, and the modulation of four laser beams is faced. It may be 
made to perform the inclination of a scan locus, and amendment of a curve in reading data only 
sequentially from each memory, and inputting into LD modulation / drive circuit 146, without 
rotating the cylindrical mirror 48 or performing adjustment of the mechanical location of bending 
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and changing an amount, or a posture. Moreover, it replaces with carrying out geometrical 
conversion of the image data as mentioned above, and according to the amount of inclinations of 
a scan locus, it may be made to shift one by one or to carry out sequential change of the read- 
out address at the time of reading data from memory and outputting to LD modulation / drive 
circuit 146 according to the amount of curves of a scan locus. What the above-mentioned 
processing also "operates the image data used for the modulation of a light beam for" is 
supported. 

[0136] Moreover, although the case where electric control realized amendment of a side register 
lead register and a scale factor above was explained, it is also possible for it not to be limited to 
this and to realize by mechanical adjustment. Namely, adjustment and amendment are possible 
for a side register by changing time amount after an SOS signal is inputted until it starts the 
modulation of a light beam. Although adjustment and amendment are possible for a lead register 
by changing time amount after the signal showing having detected the tip of paper etc. is 
inputted until it starts the modulation of a light beam and adjustment and amendment are 
possible for a scale factor by changing the frequency of a video clock signal Adjustment and 
amendment of these side register lead register and a scale factor Since it is the adjustment and 
amendment on condition of the condition of the light beam scanner at the time of adjustment 
and amendment (two or more beam scanner 30) It is also possible to perform adjustment and 
amendment of a side register lead register and a scale factor, without changing the frequency of 
the modulation initiation timing of a light beam, or a video clock signal by adjusting the condition 
of a light beam scanner, if it puts in another way. 

[0137] A side register and a lead register have the close relation to the alignment of the light 
beam injected from a light beam scanner, and, specifically, a scale factor has the relation with 
the optical path length of the light beam which changes along with change of alignment. Since 
the alignment of the light beam injected from a light beam scanner can change the include angle 
(or location) of the last optic for example, in a light beam scanner into arbitration by adjusting in 
three dimension, it may be made to amend a side register lead register and a scale factor by 
performing this acjjustment. 

[0138] Moreover, although the case where all of five items of a curve of the inclination and the 
scanning line of a side register lead register, a scale factor, and the scanning line were amended 
above was explained The case where the image formation equipment which this invention is not 
limited to this and applied to this invention is extent to which the specific item of the above- 
mentioned five items does not affect image quality, When it is image formation equipment with 
which the image formation equipment concerning this invention is developed with emphasis on 
reduction of equipment cost, from the above-mentioned five items, 2-4 items are chosen as 
arbitration, and it may be made to amend only about the selected item (compensation). Thereby, 
equipment cost can be reduced as compared with the case where all of five items are amended. 
[0139] Moreover, it is desirable to choose the item which amends so that a side register and a 
lead register may be contained at least on the occasion of selection of the item which amends. 
This is because a gap of a side register and a lead register is notably checked by looking as 
degradation of an image in many cases. If it is made to perform amendment of a side register and 
a lead register at least when amending alternatively out of five items, the grace of an image can 
be raised efficiently, controlling the rise of equipment cost. 
[0140] 

[Effect of the Invention] The 1st compensation means for this invention to compensate the 
relative location gap along the light beam scanning direction on the transferred object of two or 
more images which lap on a transferred object, as explained above, The 2nd compensation 
means for compensating the relative location gap which met in the direction which intersects the 
light beam scanning direction of two or more of said images, The 3rd compensation means for 
compensating the difference of relative size along the light beam scanning direction of two or 
more of said images, Since it has two or more compensation means among the 5th compensation 
means for compensating the relative curve of the 4th compensation means for compensating the 
inclination of the scan locus of the light beam on a transferred object, and the scan locus of the 
light beam on a transferred object It has the outstanding effectiveness that improvement in the 
grace of the output image which compounds and forms two or more images with a simple and low 
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cost configuration is realizable. 

[0141] Moreover, the 1st amendment data set up so that the relative location gap along the light 
beam scanning direction on the transferred object of two or more images with which this 
invention laps on a transferred object might be amended, And it is based at least on one side of 
the 2nd amendment data set up so that the relative location gap which met in the direction 
which intersects the light beam scanning direction of two or more of said images might be 
amended. While operating the image data which controls the modulation timing of a light beam or 
is used for the modulation of a light beam Since actuation of the image data used for control of 
the modulation timing of said light beam or the modulation of a light beam is amended according 
to fluctuation of the physical relationship between each light beam detected by the detection 
means It has the outstanding effectiveness that improvement in the grace of the output image 
which compounds and forms two or more images with a simple and low cost configuration is 
realizable. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the outline block diagram of the color picture formation equipment (and two or 

more beam scanner) concerning this operation gestalt. 

[Drawing 2] It is the outline top view of two or more beam scanner. 

[Drawing 3] It is the perspective view of two or more beam scanner in which a part of lid of 
casing is fractured and shown. 

[D rawing 4] It is the outline top view showing arrangement of each sensor on a sensor substrate. 

[Drawin g 5] (A) of a vertical-scanning location detection sensor is a block diagram in which the 
perspective view showing an outline and (B) show an equal circuit, and (C) shows an example of 
a digital disposal circuit. 

[Drawing 6] It is the perspective view showing the holder holding a cylindrical mirror. 

[D rawing 7] It is the sectional view showing the supporting structure by the side of the end of a 

holder. 

[Drawin g 8] (A) is an explanatory view for explaining respectively amendment of the inclination of 
the scan locus of the laser beam by carrying out the variation rate of the edge of a cylindrical 
mirror, and amendment of a curve of the scan locus of the laser beam by (B) sagging a 
cylindrical mirror. 

[Drawing 9] It is the block diagram showing the outline configuration of the control system which 
controls actuation of two or more beam scanner. 

[Drawing 10] It is the block diagram showing the outline configuration of a beginning timing 
control circuit. 

[Drawing 11] The block diagram in which (A) shows the outline configuration of a video clock 
generation machine, and (B) are the conceptual diagrams for explaining amendment of the 
frequency of a video clock signal. 

[Drawing 12] (A) And (B) is the timing chart of the Rhine synchronizing signal and the signal 
relevant to the generation. 

[Drawing 1 3] (A) And (B) is the timing chart of a page synchronizing signal and the signal 
relevant to the generation. 

[ Drawing 14] It is a flow chart showing the contents of the initial amendment processing of a 
color gap carried out at the case of degradation of image quality having been checked the time 
of loading of two or more beam scanner to image formation equipment, and during image 
formation equipment operation. 

[Drawing 15] It is a flow chart showing the contents of the color gap automatic amendment 

processing performed during image formation equipment operation. 

[Drawing 1 6] A timing chart for (A) to explain the side register amendment based on a 

horizontal-scanning location detection sensor output and (B) are the image Figs, showing an 

example of a horizontal-scanning color gap. 

[Description of Notations] 

10 Image Formation Equipment 

32 Casing 

34 Rotating Polygon 
36 LD 
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64 Horizontal-Scanning Location Detection Sensor 
66 Vertical-Scanning Location Detection Sensor 
78 Shot 

86 Supporter Material 

88 Flat Spring 

90 A^usting Screw 

96 Control Circuit 

98 Beginning Timing Control Circuit 

100B The 2nd storage means 

c , 
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tra^{*±fcB-©BB*B«**HB»BSBT**-3 
T\ ffi^f*±T'©Bute«S(©B^©^kr-A^S^lp] 

tjaofcfflw«affiB-rn*B«-rsfcft©s 1 ©«n 
m «K^±T©a»©H«©BiJi3jtaE^i«>ii:3SM 

2 ©«b#b, *is^±-p©«a©B«©«[iB^^ 
iflnicrao x©t§s£*i«-r 5 fcfc©n 3 

©««#a, »ig^{*±T*©ftt£-i*©£Bifiw©tB*t 
»4«**«H»-r*fei6©»4©««m stf, «*5 

^f*±T-©>tt£-2»©;£fiBB^ffltt«fcSlffi*BB-r 

s/ca6©^5©fflffixa©9-5. 2ow±©a«#a* 

[0 0 14] 1 ©»^lcB«BB^l£ltfltt« B 
Bffl©«Jtft**t, B»*©3tlf-A**^f»*1-* 

7^i*±tcffM Lfc«»©HBjWME¥tt±TB& t> 
<fc 9 lc«»©ffl«*«l[IE¥i*U:B^iE?-r S M 
K3ftt±H:*-©ffl«i%0j«r« o Cfttit), BAtf 
«a©BB3b^©B4SHB-pfefttf» BB©HB*^ 
jS*ftTa**ti«ai*BB{4^feffl« (1ta©B^© 
fe^K. Y, m. Ci:tti(f7;^7-ii) ^4S 0 
4fc\ S^±T^tf-A^S^-y-SfcJ6^ti 1 BA 

^a«aB©BiPi¥©A^st4S!bv aa*©)te- 
A**-©fifi¥Bte«koTfflfi-r«*j«i:-rfttf, s 

S^/jN§y f t"F t S i: «ie # © Be©ffiffl*»JB t S 
[0 0 15] ±3HBric©B«JgiatSBt43^r, ffiars 

*i^t>-&*is©x «a©B«©&*©ffi*tw&{ufl-fft 

ftfcLTBK*ft«) *-«©«Bf<:Bofcii)©B l Ti 
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t &o fe o -r s c & utti t fc 0 w tl \m e - Ajtsa 

±e©ttB*n**iflw-* 
?©tco^Tt, tte-Aj£^B*EflH&ssB©« io 

[0 0 16] *S»W#{4, Jte-AjtSSsB-fHflWB 
$SB©a*©«/£KO^T#gLfc*gj|l, JglTjSlfl 

5 ©*i«#a© 9 < t *> 2 o©««#a*<r lt 
i^ntf. a^ofctftfe^TttB-fn©*^ (xti'h? 

</\) HflfitoH«*J&«T*Sfc©*S»li:aLfco £© 

¥&±T-©ft£-A©£*l^©fflttW&M^ StfM 
IE¥flU:T?©ft £-A©j£SflW©fflWWfc»ffl<D 5 O 

(WfflHMswc «k o riflfi $ n 5 a a ©as tfrt tr 

-AjfciE&fl^EB^aSfiOfctfKJS&TjEa&S c t 

©t% »*jai©«wK«ttuf, w§*»ott 

[0 0 1 8] ±ie©5o©ag©9^, ^Sg^tt 
£lc, B§:©p a pfe{gT£: LT«*tffiK*na C tifiZ 

[0 0 19] ±&<D&ofc'p%<t&m 1 ©?!«#$& 

?>* n 2 ©sure 5 c £ r\ mmo)Sh\my 1 1 
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* § ©t% ®mm 1 ©«0tf ©arras 2 ©s«#is© 

#*B*fcS<8ffi<D«jS-efc o T t>B<$!©p a pfa£*t < 

«fcBj£**i^TIIHB£ft5B««jSgBfc#» , 7fc 
[0 0 2 0] W*S3tc:|E*bfc<kpfC, SI© 

Btt««&Tigi3itt%B{ft £f tffT't&o tit. 
*Mc«3!fn©««#a7 1 jSff! 5 ©«i«#8©&4r 
IB5R«3tcf2«Lfccfc9t, ftlf-A© 

s«^-r5>^*#j»-rs3b\ xttjttr-Aoswtcffl 

[0 0 2 1] #fBWT?«, «f«^S««, *»«&*J 

- A^aESB^Bflw^issii©*^ t «t o Tti^-r § 

©T\ ^t"-A^g^B^B^^B©^HlCf&i: 
[0 0 2 2] li5t<«4l2«©^t#§ffl^^SB 

MMT^oT, »K¥#±-(?©tulB«a©B^©^ 

e-AjtaE^ipucffiofcfflww&ffiB-fnA^iiEsn* 

ct o CKSStifca 1 ©fiilEx-^, M>\ Mte¥»± 
T?©«a©Bff©SulB*S7f[Sli:5Mf^7?rp]lc^ofc 

fflwWftttfi-rnjb^fiEsns «t 5 tta^tnfc^ 2 © 

liIE-r-^© / >%< it-StS-^t^T, )tlf-A©S 

§ B«ir - * 5 2: , suie^Tt e - Affl 

5©{4BM^©S«)>&^tU-r?.^(±l#l9t, fJS2ttttJ¥ 

atj:oTttasnfe#3te-AfflS(0(afiM«©si!i 

^ - ©*JSP, X^? 1 ek*-A©^II^Cffl^§B^x-^©^ 
[0 0 2 3] a«*S4©^T:-(i, 11*^ 1 ©HS^{C^ 

SB^fiKSfii: 3«<D«j«a3B«jg<«SBf«:*^T, 
^fE¥i*±T©ffia©B«©^e-A^S73l*ltc^ofc 

*ajt«ftffi»rn««iE«n*±5 t«jE*nfcB 1 © 
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ffiiE^ ns * o \m%.z ntzm 2 ©miet- * ©'>& < 

F SflHROBttOffiB-f ft, JKMBfclf- 

A© 1; - F US'fcfiH-r *fflROH«©tt«rftO*4 

«ft, KJM4©wrt®«!W§&ft5 0 a*, ssi©ffluE 

r-*&tf!£2©*iIE:r-*tcU ■fl^SScBWIft© 10 

[0 0 2 4] CCT*. m(rattJ&£&ff©JQB&tttf 
M5t£ If - A©ft&±lCff ffi LTt >3£ft^ a a D©ieM 
££T*ffia©H$?©ftS1Wf£4U ttltiiii^Oo a D{u 

& W * ft fc&ft If - Affl5©ffiBflfl«©£ttfct& C T, 

T*, Sftlf-Affl5©{MHI«©^K#3*a©iS« 
©ffiiWftjWIHH * ft> W*iB«©atfi[^«tlt £ ft 3 0 
[0 0 2 5] gcfc, &fttf-Ata5©fig§fl&«\ 

icfeit5^e-A©jiia*^if-i,Ko^T^>«?^fii 
■r*5ffi5ft»55i#a^, fttf-A©j£SEfifti:£M1-S;S 

atioTttfti-rsct^-etsft^ cfte>©^ai#ia 

ffl§KDD a afe©fa±£#13lT?f? §0 
[0 0 2 6] »*3H5iE«©aW«, W*«4©«WC 
ts^T, *li^i*±-e©«a©ii«©Jtt:-Ai£SE75FiRi 

tjftofcffljtwftttfi-f ftA^aiESfts j: 9 taassft 
©j«iart»c*ttsa9iM56i«)«, &o\ wmwix-n 

ffiW«attB1*ft3WijESftS«k5ca8S*ftfc» huI2 
Sf!2©*iiIEx-#i:LT©&ftlf-A© 1 MMZmtLt 

MGMfl¥<8tt> MEiHMWcfE1t*ft 

t t 'ftXMPBtti*mic£ c feigw * w 5 y y-e&yt if- 

i»©gH*ffl»U fuffi*iIE¥®«\ SfifB^m^tJ: 
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[0 0 2 7] II«JS5©|gB^Ti±, SB 1 <DmiET-*t 

ur©&tttf-A© 1 3taE©wrartKfe^sswwis&«F 

JW* Rlf, t£2©*f§IEx-£i:LT©#ftlf-A©l;i 

gjctets^ftTfco. SHjtP^a^, taii#aicffittsft 

Tl^^SIF/BmJWlC^Ufc^ll^'r^y^T'^lf- 
Xfo&Zftfz&K tf - AfS5©{ilBI&©S»j£f& C 

t, »jsp#a»c«fc*)tte-A©s»*-r 5 y^zmiEt 

8Ct«, IE«¥©tjE1t?ftTif^SgaBBi6Wfl«** 

[0028] a*^6SE«©nw«» a*«5©awt 

fcl^T, j8Jtf*±T?©Jtlf-A©^SW»©fflWW4tt 
ffl*©fttf-A£#{u£LTtllgoM& 

A© 1 ^4©Wfflrtt*Jtt§^HHBflmWi:, iiufB&ft 

®©tufE^2?7loIft^ofcffl*fWa-9--rX©ffla^iE 

^ft^i^tc^^ftfc^tf-A© i M£<Dmmfoiz 
SufBfBii^iatifiii^nTi/^^ifflM^Btmy 1 

[0 0 2 9] W*«6©5SWPtt> *Jt«U:T*©Jte- 
A©j£Mli»©ffitrfttfiSfi*, ffl*©ttif-A*¥{a 

tT»fipjg6aaBB#©^3a^5ftTfe»), mtfsi 

«^l««IB*«ffla©iii«*^fiR LTtb^j LfciS«©tt± 
ftWKiftoVT, #3ttlf-ASK:SIS#®*^UTjE 

Mt«iaaiB©«Jfi»T?*titf, ^2fi^©<i$^r«ft 
*ftWHEOifc: *o TS+iiJ WWttJWcS-SHr-'Titttil 
W©«SRtf»ffl*ffiiET*ci:fcBrai"PfcSo Cftt 

io, j£aE«uw©«t, *t^ttjfetw»©»EtttjBH-r 

5«a©iB^©&H-rft (tH^S^^^-B^T'feft 
«\ KBEttB-fftttfe-fftktTtlBSft*) jWTBB* 

[0 0 3 0] $fc, »*^6©aMK««iB*¥©t 

a, Sfttr-A© i ^a©wp^rttct3tt§^nMteBt^ 

©*l»*^IE^ft5J:9fci9:^«ftfc^e-A© 1 * 

a©jBifflrt»i:*5^5S»}«iafis*^«iE**ft, *jsp 
?sb, tett#a»cae«s*ftT^*sMBB^wstfs 

S^WP^S^ KJSUfcail*^ 5 y 7T*&9t If - A©«M 
»J8tSOT% $&^<*±1?©*ia©E{i©ftlf-A 

jtaE^iRHciftofewwwftfiEii-rft, ^iE¥<*±f-©ffl 

a©iS^©^lf-A^S7?|n)i:3?S-rS^f(a]tffiofctl 

^w^fiH-rft. «fc¥tt±T©«s©H*©tte-A 
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[0031] mmmimmwmtt. immense 
fc^r, &fttr-A© i fe&<Dmfflftiz*si>iz>^mfflte 

m-ftimm z tv s a \a Btt# mc ts£ l , 

[0 0 3 2] l2it^©-\cD^PM^Btffi^^WP^B^ 

a^-&^^tiTai*^nfciii^^i-§iii:T% § 20 
t-Ac i Tm*mztt%wmmmm. rts^km 

[0 0 3 3] aSSeM^LT^ 0R{±*-r>*- 

^©tiffiX^©, S^li^-vt/^y 30 

[0034] -73, ^iswK^s^tti^isti, mzmn 

S(c:fcit57t£-A©iI®£&rte-Afcoi^T&^& 

73 fa t » o tc&yt *. '- a ©^atefi%^-r 3 ttsttg] 

[0 0 3 5] «tti?®K<fc'5ffiHIJW&©£i]©Jft 
m«> J:9i¥L<H:W;RS!9fcffi«Lfc.fc-5fcU 
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-A©£S73[r)<!^ ^«73l"Jlc32M-rS7?[p]i:li:^gt 
[0 0 3 6] M*3 1 0iB«©«W«, W*S6©58W 

tfev^r, taiafam^aa, «s*©}te-A«s©tt 

■M«©g»«ftfcT-A©j£S7j^tfj£67?fai:5!M 
-AffiS©^S73l^t»ofc{4MB8l^©^ft^ai**i 

573lS]lC^ofcfi[M8B^©^il^tiJ^nfc^tti, 

[0 0 3 7] fSSSl 0©#SfH?li, #3ttr-Affl5<0 
573ft£O^T&^aiLT^6©T\ ttuE#&*V # 

[0038] &fttf-A© 1 mmommfticisv 

#iljILfc*>f 5 LT&ftlf-A© 1 i£g 

owrartKJ3it«ssii«J&«pJW*ffl^^ss i soffit 

*¥ffifc*S£HH!i!&B#JIIJfi* lfc:E«Lfc<fc 
ffi£©*>r 5 LT2ate-A©ljt 

[0 0 3 9] COl^, IfjRjai HClB«bfc<t9^ 

TH 1 K^ffiSO 1 ^ 2 ISJg{I©'>& < t t-AftttiEf 
?> C il ^: o 

[0 0 4 0] 4*. m l KJfcffitt, WJEOJttir-AjWtt 

fe-s©T% WfS©Jtif-AJww©jttr-A*ift*p-r»-fe 
S3l2)ttr-A©s»SHiJ&«F}B*i*s-r* c: t^fflffltcE 
)ttr-Aww©)ttr-A**a-r*-b>-9-©ES(aB© 
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[0 0 4 1] tC6X\ *»BK:«5S!8¥©«\ 
ifgfjLfti\, ISMSIOISPIOW 

[0 0 4 2] CtDTcib. *»WK«5«fi#©H:, »* 

[0 0 4 3] ll^a 1 3lB«cCT)fe^«. »*«6<DfEW 

ii*©)HWrtK:*»t*aWH»W*JW, #7£fcr-A©l£ 30 
£**ttfc-rft£MMttii$JI& &tf&tte-A© l Sift 

tg^^n, MEPg#g«®7ft*±T*©fte-A©jts 

[0 0 4 4] 1 3iB«©aWT*tt, ffiiB££g|I 

ffimmftiamztiTft&x. vmrn-ztix^ztfrn 
mass) *mwtmc.ia%Bimtznx*>K>. wu&wl 

imm.m. mmmmz-D^xm^miirhx 

m<o&*®i;?%m(Dtfmit'no<&mt>m<. ft§ 0 

[0 0 4 5] ft&tS^l 3 0jffllLfe^T, HS¥8 
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cfc</\) o 

[0 0 4 6] 

nrir^So *5-B«ei«HtBi o{4, 3fi©jffi&P- 

7l 2 A~ 1 2 C MBitP— 7 1 2 A~ 1 2 CtC#t 

m^hntzm^ntm^v 1 4i, k^wf 1 4£ 
tt/uT«p-7 1 2 c tnmmiEnrz&Mv-? i 

6 ^tt^T^So 

[0 0 4 7] t&W-^frh 1 4©±7^Ct4, tc^^H- 1 
4 ^El®i«|*nfc t #©f£¥^U h 1 4 V>®%-ftU 

(01^enA73lp)) (C^oT, 7*5 (K) Btt~£<£ 
ffl©^7ft*F5Al 8K, -Txd- (Y) Bftfg^ffl© 
mtWYvh 1 8 Y, V-tr>2* (M) Bflt$AfflOJK% 
»K7A1 8M, ~>7> (C) H««i«ffl©jS)t{*K7 

1 8 ttNflfcWE5^l' h l 4©^Si^[B)i:B^-rsJ;a 

[0 0 4 8] 443, &TT-14K. Y, M, C&fegtClg 
tt^nfc^lcftU ±Ei:l""J«£. #W#0fiF*lcK 
/ Y / M/ C ©E*f fctt L TES'J-T §o 

[0 0 4 9] ^JiftttF^Al 8©TOct4, «3tf*H 
7A 1 8£fif*£-£5fci6©li?m3g2 Otf&^ElStl 
Tfet), &$ftf*F5Al 2©±^tC(4, flf*£ftfc£ 
SSJttftK^X. 1 8Kb— !flf-A**4fjB«bTftBje 

3 0 (SftOfcraft) AWH^tlT^^o 
[0 0 5 0] 4HfcW*K9Al 8©aBk:{4, j£ 
ftttF^A 1 80@K»fillC»oTU— ifK-AISWffi 

(KxaYXBMXtto ©h-^-t«t 

otlib h-f-**JB/«*-&5S«88 2 2, jBJtftK 
■7 A 1 8±lCffM$tlfc h^-ftSte^^l/ h 1 4 £<g 

[0 0 5 1] 4HfcW*K5i»l 8KJgJS*nfe5l>KS 
ft §fe©h -f-mt, %iM<)lh 1 4©^;l/hE±T*S 

5 0 cntio, fe¥^;i/M 4±tc*7-©h7--^ 

v 1 2 Ctfs^P-^ 1 6fc<OMK3it)iiStifee^*r 

2 8lC$E¥^n5o fit, K¥W2 8(407^Lftl/^ 

[0 0 5 2] mem 1 RtfH2*#!!gU «atr-Aj£ 
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2t«fi3otco^r«wrso «ae-AjtaE*S3o 

§2fc<DH5m?ifc*fofc : S 3 6#8D *r-*s>>f 
3 2<DB&"f*gMc& N H^Lftl/^-^lCioT^MT' 

®e*n«iHHg^BBa3 4 (n&si 3 \ztmt(o®^ 

®fc*fj£) #E§£ftT^5 0 @K$fiM3 40WRIC 
LDkH) 3 6 Kt, SftftK^A 1 8 V\©!B 10 

fumvu— vyt*%m?% l d 3 6 YtfasBawcs-* 

EMSftTl^So 

[0053] LD36K© U— tf^ftt ttifliC fi 3 l> ^ — 
*1/>X3 8K, ¥ffi57-4 0jWeKEH£*l"CV 
So LD3 6K*^|*aiSnfeU-1ftr-AKtt, 3'J 
*-*b>X3 8 KfcioTTfrJfcfcfcSftT^ffiS^ 
-4 0tcA&t£tl5o Sfc* LD3 6 Y©U- IfJtWW 

EH^nrfeD, ld3 6 Y3&»6#m*nfcu— ifif- 

AY&, n'J^-^l/yX3 8 YtioTTtT^t* 20 
ftfctfcfc* ¥ffi = 5-4 2T'S^nT¥ffi^v-4 0 

[0 0 5 4] ¥ffi5 5-4 0£|5]$^H^3 4 tOP^lC 
« f 9 pyX4 4#EB£*lT43»>, ¥B57-4 0T 
S»*tlfcU— tftf-AK&tflx— tflf-AYte, f6 
U>X4 4*aiaSLTI3HE^1Ba3 4lCA*f«n, 0$e 
£ffig!3 4 7?£H • fflifij£ftfc«K» fftf f 0 U>X4 

£ : H l #88) o 
[0 0 5 5] LD3 6K£LD3 6Y«in]i)g£SiH3 4 30 

tix$s*>s u— tre-AKRtfu— *ftr-AY«, gij^ 
is]tcf a ^ 5 xstft Tmfczmm 3 4 A 

|}£4a£©T\ f e U>X4 4*2@aiiUfeU— if if 
-AK, Y&SiR©¥ffi^-7-4 6 K, 4 6Y£A*t£ 

fts 0 

[0 0 5 6] ZLXls— *ftf-AK«, ¥355^-4 6 
KtCitK S&tttK^Al 8 K©±^K:fflS-rSffi«fc 
Elt?nfc5'y>Fy*;I'55-4 8KfcA»£n, 5> 
y>Fy*;l/55-4 8 K*»6Jfcttt:F5A 1 8 K"\fa 40 
UTWaSti, JBftttK^Al 8 K©)3E±££S£tl 
§ 0 £fc, U— tflf-AYfi, TBB55-4 6 YfCi 

r>. mtWY*7h \ 8 Yo^cffiarftttnicEiis 

ftfe^y^FU*;!/^— 4 8 Y£AS*£ft* i"JyK 
U*;l/^7-4 8 Yfr&flBtfcF^A 1 8 Y^ttTlt 

[0 0 5 7] 03£jjVf y—>>^3 2 

0±»ttK5OtC«fcoT^tofclBH£ttTVS. M5 

o ©w^ic a u-ife-A^iiia-r sfeftoje^tt© 

BBP5 0A*^«*nT*0, i"J>FU*;I/57-4 50 
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8K, 4 8 YttlJ8P5 0 A£S§<*<fc5li:M5 0©±I± 

[0 0 5 8] -7a x T-isyyZ 2rtgPO, @K^B^ 
3 4mi?LD 3 6 KMLD 3 6 Y©E88ffifl©fi 

mMm<o\s— if^^wrs l d 3 6 c^wim^ 

[0059] LD36CO «r3ttJf W« 14 3 U * ~ 
£U>X3 8C, ¥S = 7-5 2tfJUIlcEfi£ftT*5 

ld3 6c*^*ftti«nfcw— fe-Aca, 3U 

pt-^U>X3 8Cl£«fcoT¥fT7^t2*iT¥ffi^7 
-5 2tcA*t£ft§„ £fc, LD3 6M01/- *fft*taj 
WJttt3'J^-*U>X3 8M, ¥ffi^7-5 4t>mK 
EfiStl, LD3 6Mfr€>l*aSft;fcU--»fbr-AM 
tt, 3U*-*U;/X3 8MK«fcoT¥fTtt5fci:Stt;fc 
¥ffi57-5 4-eS»*nT¥ffi55-5 2tA 

#7£ns 0 

[0060] w^7-5 2 tm^mm3 a tomic 

It f 0 U>X5 6tfES2ftT£>^ ¥ffi^7-5 2f 

gs^tiftu- irif-Acatfu— *ftr-AMfi, f 0 

1/>X5 6*SiiLT[H$E^ffitl3 4(cA*t£ft, gHE 
£ffi8i3 4T?fil* • fflWll*nfc*e, Btf f 0 U>X5 
6 £3§ii"f S <t 9 t«jS*nTl"So 
[0061] LD36Ci:LD36 M(ilellE^ffi^3 4 

nr*5t), u— »ftr-ACRtfi/— tftr-AMtt, im 

S73lolt^oTS*5AI?^T*llli|g^ffl^3 4t#«A 
S7*n5«T% f 0 U>X5 6*2@2SiiUfeP— If If 
-AC, M(4BiJ*r©¥ffi5 7-4 6 C, 4 6MICAS4S 

[0 0 6 2] fLTl/- »flf-ACtt, ¥ffi5^-4 6 
CK«tD, jSJtttK^Al 8C©±73tc*aa-T5{fi[HJc 
EB*tlfc5"J>'FU*^55-4 8 CtCAW^tl, i/ 
y^KU*;I/29— 4 8 CA^Si)t(*KvA 1 8 CMfia 
t7T*tai$4a, S5^F7A1 8C<D^ffl±^2?n 
So $fc, U— <f If-AMti, fffi57-4 6M\C£ 
m^tWh'yLl 8MO±Stffl^-r«{4il»j:ESS 

w*n, ffljtf*F7Ai 8M<D/nffi±^a^nso 

[0063] ±Ei0W6*»ftJ:5li:, u— tfif-A 

K, Yt. U— Iflf-AC, M»4@fi^iBil3 4©iif|6a 

■rsffl^Ait^nsfcfe. H2fcfc0n?fc4^-rj:'3 

IC, l^-lflf-AK. YtU— »flf-AC. M«^7?(o] 
t^4^nSo ^*5> •> , JyK'JM$7-4 8 C, 4 
8MtCO^Tfe, HStC^ri'Pti:, ^r-^3 2© 
fi5 0fc£P»£ttfclBP5 0 A%St<"J:9tcM5 0O± 
ffi±tcEg^tlTV>5o 
[0 0 6 4] ^r-i/>^3 2<DJSaJjfi«»Cf4, v"J > F 



*' • 
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4 8 K, 48Y> 4 8M, 4 8C£,fcoT 
S^fiStStlfcU— *fl£-AK, Y v M, CcD^SflM 

8^B5fi$tlTI/^o ^^7-^57-5 8ttU— f 

\i-h<DTkmm<?>*>*>. v— tftr-AK, y©^2bb 

^fflfJASgP (SOS : Start Of Scan) ttjfi, 

—If If— AM, C©£ftiSI7f« (E 0 S : End Of S 

can) ttj£»CffiB2ftTt>3„ 

[0 0 6 5] 03fc?jVf <fc"5fc:, ^r->'>^3 2©^5 
Olc«, lf'y^7>y^7-5 8KA*f£nT£*rSft 10 

«f If-AjWffil-rSfcftOlflP 5 0 B tfgKS 
tlTfct), P8P5 0 B^iliibfcP— «fl£-A*£jfcpT 

g&6 0«77^r-y F6 2*^LTM5 OOlltKt) 

[0 0 6 6] U— tftf-AK, Y, M, Ctt, WfcLT 

«otssn„ -t>-D"S«6 oca, *f£-A 
S{ufi^a-fe>-9-6 6*^E?<j*nrv>5 0 ± 20 
g, a'j^sea^-b >v 6 6 aw*® 8 £iB«©ttH 

*«j«LT^*. ±^S^S^5ffl-by+>-6 4 a, -fey* 

ytjgritsftfcsjtap (0 4 c^-rjejgttosiJ^) 

£ U— »f tf- A^iiii b T I ■>& 1 1 i: ili® L T I >a ^ t 
[0 0 6 7] SiMa{4B^ft]-by9-6 6 (PSD) 14, 

05 (a) ic^-r^tc, m^com^mcnme 6 a, 30 

W6 6C«i?ntTO?nTfe^ 05 (B) fc 

^-r^-Mc namsstt, ^^i/a-y^stti 6otc 

ttLTmfom 16 2, F 1 64, 1 6 

6, fiffil 6 8#M9JK:S«Sftfc«tffc&oT*iD 

(flHf 1 7 0tt/W7Xt£E) ^i/'^a^y^K 1 6 
0 K ct o TJt tT- AO AJtfffiH*1*ttiT? t S 0 

[0 0 6 8] J^TOiP-lfe-AKlCjWS'rS 
±Mufi^-tr>-9-6 4 K*»6tt**h**ttfi<** 

rSOSOOj , U— !fl£-AYfcflfS-f5±;£4ftB&*Q 40 
•fey-9-6 4 Yfr5Utfj£ft3l*fcHI*l* TS0S(Y)J , 1/ 
-•^tl-AMCWlt«-r^i^Sffil«a]-b>- , t6 4 MA" 1 

staasnstafcHS^* teosodj . u— ye-Act 

Wt£ rE0S(C)j t3»LTggiJ1-5. 

[0069] siMafiB^a-by-9-6 6 a, u- 

1ft£-A©j££/jfttK3T3lM«/3ln] (H 4 icfctf 

a-t>"^s«6o©fi^i6j) tftr-A© 
ofc^fcatfj-r*. wT-Ptti^-iftr-AKfcwis-rs so 
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tpsd(k)j , u— tfe-AYtWfS-rsiiMSiiB^ 

■feV-*6 6Yfr5ttirtSftat&»Hi^* TPSD(Y)J , u 

—tf'ki-AMtwjts-r^aiMfiH^o-b^e 6Mfr 
ea^^ftsttfiim^* tpsd(m)j , u— ytr-Act 
^jS-rsa'MSfiB^fii-tyy-6 6 c*^a^*n§tft 

*QfS^% rpsDCOj tittESiJt^o 
[0 0 7 0] ftte, ±f2T«^-y^7-y7 P ~v-5 8R 
V-ty-V-mm 0&K, Y, M. Cfcfe-ttfcJftSLT 

[00 71] U— 9 s lf-AOj£*fl»©«*Rtf 

$7-48K, 4 8Y, 4 8M. 4 8 C £#4tt*n£n 

7-4 8 fcttflfl/TStW-rSo 
[0 0 7 2] 06CaVf idle, ^U>FU*;l/5v- 

4 8t±, KffiL^ (13#1) "PSR«07U-A7 
Oil, i7U-A7 0©W^£fcCfc:«J:oT& 

tl^ 'J V F U = 7- 4 8 ©S^flfciBo T^ttigfl 
7 2 A, 7 4 A*^^^nfc7a>y^7 2, 7 4 
t , 7 6 tc«J# (P t < a y > F U A 

;R7-4 8©fi#7iin]i^fflg|5*M*«) Stnv«„ 

[0 0 7 3] 0 7(C*-r^o{C, ^"P-y^7 2(0^iHg|5 
7 2 AKttRaitt©«^* 7 2 BTbM^tlT^D, M 

5 0 (D±ffltca, 707^7 2 (D^t 7 2 B tC^-T 

sffiHt, ^stiii*7 8*^owt?.nfc«i8 o^iz 
*<k3HiffiH*tiTfeO, teC8 2(cj;oTrp-y^7 

[0 0 7 4] M5 0<D±m<DZfuy^7 4 C*fJS 

■TSttBfCtt, 7oy*7 4<03Sm8B7 4 AfcfiftfS 
fci6© V nfcSiWW 8 6 jB*HJ£Wfc 

90W6nT^«. ^P-y^7 4 05gm?H5 7 4 AtimJ 
fHV^rirtlcEB^tl, y^7 hC*oT5t^a5tt8 6 

7 4©§swaP7 4 AKtijtaBjb^iasnTfet), 

[0075] cut*, anfiis*^9 o ©jya^aiffi 7 4 
A*^g^m-rs3Esifii5*^9 0 jWHcatnfc«ii 
r*a, nmgi5 7 4 a ^ 6 ©map* ^9 ojyi©*tti**' 

^ttC<tt), 707^7 40HttSg|57 4 Att«/S*8 8 
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57-4 8tf$p£7 8*fp'btLT®9)]Zft&o Z-ftfc 

So 

[0 0 7 6] «g|JV;>9 0*ls)lK£#fcfc*©j£SEilU» 

©flaS©£{fc#l«iJ&tf£4fcS«» WSI5*^9 OftffiCD^I 

aaoxfl^ifiiatfasftucwjSLT^^o-p, sup* 

v?9 0©^tbS©^b??|p] (SiHS*$>9 0 ©®iK?3 fa) 

ifejBiR-rsctT, mtfH8 (a) tw-rfirno^- 
xtco^rt, u— *fe-A©jtaw©«t*iSiE-r io 

[0 0 7 7] 38fg|5*t8 6, «/<C*8 

fSW©HB#IS U»>Sl<Ba*Sl 2(d3§c©¥» 
MSWfl) CWJtSUTfet), 5/>J>Ky*/l>5?~4 8 

mmm i 2 tcte«cDm«©^gp a D ptwj5SLr^-So 

MHS*5>9 0(Rtf9 2) ©^^CffiSfSSP 

#H:flBi#¥ii#faE£aii-5J: 3 c©as 
2) ©5Sit*s?jwgijc«nTi^*ajf)-tt«6*ei»K 20 

[0 0 7 8] 0©ft#73loJ^gP^tt 

£*U »fi|5*S>9 2M^Ltt^o §gif5^>^9 2t±. 
7 U-A 7 0 fcfiii L5fcStf U > K U y- 4 8 

gfi* v> 9 2 ©SfciStf U y F 'J 5- 4 8 ©fflffi* 
f¥E1-&;b©At Wffl*5>9. 2©EWE^|fllRtflHl 
(E«t*SCT«fbU CCDffE^©g{ktCJSi:T>"J> 30 

[0 0 7 9] >"J y F 'J 5 7- 4 8 (c J: o TSWS 
ft 3 U— »f A« •>'J>K , J*/l'57-4 8 ©e^t 
ffi&5J:-5fc:j£42ft3©T\ iJIEffffi**^<bS*Si: 
fcT?S0fl*K7Al 8±T?©j£««ltt©»l&fi^tfIE 

fl©^b73lp)Rtf^fb*«, fU>FU*/l'59-4 8 
©^*«©^k^|pj&t>*^fc*> *4fe5SSfili*S?9 2 

115*^9 2 Jfe*tt«©«{Wia (WIi5*^9 2©lHHE2f 40 
[p]) *M1RT%£tX\ fi»JAffH8 (B) K^fMft© 
^-XKO^Tfe, U— tflf-.k©^SIW»©Sft**§ 

[0 0 8 0] #£09&tf01 0£#S$U LD3 6 
K, 3 6Y. 3 6M, 3 6 C <DBm*ftl&ir Sm&tt 

tr, ifiStr-A^sgg3o©si^»j®-r5Sijffl^© 

BJjtSEffiHttJSP-fe^e 6«3>ha-;l/|HllS9 
4&ig££ftT*59, n>ha-;l/[p|S§9 6fctt#tmt 
*>T5:/y»J»@K9 8#«lR£ftTV3o »t 50 
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m l * ^ y yymm& 9 8 &i&&mwBfr skwjs 

[0 0 8 1 ] 0 1 OIC^-T j:9tc, 3>ho— ;H1SS9 
6 tivi' ^ P 7"p-*z >y 6 -f >P > F P— 7 

1 0 0^, -ti^* 102, 4y#—*wi)*?y9 1 0 
4 ^©/aaiuss (fa©@!8«0^BS) %fsh/sm^Lt 

v^m<DWr^w<?7-y v ^^-;m©tf isa 

^#l3£^AT«/££ft;fcpy hn-;W^;b l 0 6*< 
&M£ftTV>3 (B9#JS) „ 
[0 0 8 2] 3>Fn-;H3|»9 6£Blf7*** 

P>y^fg£:ggl 0 8tfSM££ftTl>S 0 Ifft^n-y 
tft%.mm\ 0 8i±, U— Iflf-AKWr* 1 F-y F§ 
©XW©*^ 5 y *f*Ml£$ 3 \L=r*>?u -y >?{m*%. 
J«f Slfx**n-y*»£«l 1 OtfK, Y, M, C& 

[0 0 8 3] HI 1 (A) t^-fi^C, Kffl©trf r * 
^ p -y Mt^CLKOOSM-T 3 eft ^ p >y ^#S4g§ 1 

1 OKtt, -^js»»©M^*««ai*-rser*^D 

1 2T?«fiK(*ft-CV3o -77, Y, M. C 
^©trx^^P >y 7f3^CLK(Y). CLK(M), CLK(C)££$ 
-r5t£-r**P>y*fS£f§l 1 0 Y, 1 1 0M, 110 
CB, *-©Xxy7fl»»Sai»l 14t Y, M, 

[0 0 8 4] ftmfy-k-V-JVl 1 X-r-y^jg 
^fStggll 1 4©&7JiiS{C, ttffiJtKffil 1 8, P-^ 
X7-f/^ (L P F) 12 0, affiSWfiJgS (V C 
0) 1 2 2AWJtCg^n, VCO 1 2 2©tti73 (If 

7***a-y*#5f) ftzfvv^zrfrftmtivy** 1 2 
nr^Sc ftm-yy-tV'fifi 1 6fr&m*jsns£r 

*5u-y<!7<m<D®'v!imZ, p>Fp-;1/0SS9 6*^6 
•fufv-rfMimjVv* 1 2 4fcA*«n*a8£« 

[0085] -fftfc-s, aasffi*'h*<-rsi:vco 1 

2 2cd^}SM1«S( (ti'x^^P-y^fi^©^®^) *^ 
■T S t'f^yn -y ^€9oflttjR««llb£«tXSI9J: t5 

y FS©sw©*-f5>^*«sr§(i^"p*s©-e, 

Iff^yn -y ^1S#©S»»!b^t-r* C tTi^ST: 

[0 0 8 6] t^oT, U— «flf-i»KKJ:5±3iS73lRl 
t»-3fciBSKHfiSt;:Wb, WAtfBIl l (B) \Cr 
-XI fcLTS-Ti^E, U-iftr-AYtCiSi^S 

tt, T'P^vV^l/^^'^^ 1 2 4£gK£'*S-r- 
^ (^$^^-r- ^ VDATA t^b) ©«*/h*<-rn 
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<-TSCi:^T*t5 0 Sfc, mtfBl l (B) icr- 
ftfc»ofei2RfiStfl'— >f £-jUK± 0 fc£v> as* 

[0 0 8 7] *fc, «tWt^-f5>^i|PJSI|5|»9 8 
tt. l§IJW*a<y*»£ffil 2 6, 5-r>HB6IWHISBH 

2 8,^- SfflttMfPEUg 1 3 0 Rtf 4 ffl© A N D @» 

1 3 2fr&«/ssftTi^s„ mmtuvt&SLmi 26 io 

fig^ftl-b>^6 4 Kfr&«tf3M3*fS0S(K)t»A*lS*U 
A2j*ftfcffl#fc*3lrvrHJW* p y ^{f ^ISYN-CLK 

(El 2 (B) #»S) *<bS-W*|-r*o 

[0 0 8 8] 7^ ^PHfMNWsim 2 8tt, *>v>$® 
SSI 3 4, OR0JS1 3 6 77 n<y •/[□]¥§ 1 

3 8*{|Afc|5|B«P«<K. Y, M, C©4fefc:*JiSbT 
4ffl»tt6nT«J«S*lTfe»K WS^SOS(K), HUB 
^P-y^Mt^tSYN-CLK, Rtf^'T>'3yhO-7 1 0 0 20 

ID 3 6 A^Wto^nS 4*©U— If 

-ri.^-r^y^g-r^-ryiBiwfs^Ls^K, y, m, 

[0 0 8 9] -Tftto-S, yj<>>#[H]SSl 3 4te, A7j£ 

>p-7 1 o ^^yyvy^wc&jr-^ii^yv 

fjii: LTI£9 P JVI * P -y * SYN-CLK HO® LTz* 

js.yyT'ijvyhmvmv *yh%fioo *ut, 30 

/l/XM^ORHSSl 3 6^/t-LT7'J-y7 , '7P-y7 p (il 
SSl 3 8KA2j£ft, /Vl/^«^*hU3lftbT7'J-y 

LS) ©l^l/tfttDSfc* (01 2 (A) W „ 
[0 0 9 0] COiSK, ^y^fi^LS^U^/Utf 

W)mt>%u%yy (iiu©±;£Sc*Jtt5P— «ftr 

HESl 3 4£&D&$*l57-l' >^>^88^'r-^ (0 
1 2 (A) TtiFDATAfc^ffi) ©ffiKJ&UT, 012 40 
(B) t^EHT**-r<J:5tC^fr5o ^LT, CCD^-Y 

[0 0 9 1] "<-£>HttMfPSH 1 3 0 fe7^y6SWI 
fVHigl 2 8^1^*^ TJ^y^lSiSSl 4 0, (DRESS 
1 4 2 RZf7 U <y 7"7 P y 1 4 4 ^ii^fcHlSSgf 

#K, Y, M, C04fe^tSLT4ffl^P.nr^ 

h 1 4'\<0(E¥#2 8©«jM*MJ6-f 

%.?2>fctb<D h I) tffg^TOPtf A*j£ft> ^SQfg^tSOS 

(K), HJ;WfT0P, Stf^-^nvhD-^l 001C 50 
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D 3 6 ^5>#j^tU$tX-5 4 ^'Dl'— If tf— -kO&^lCOl^ 

PS£K, Y, M, C©4fetCO^T#^^t§o 

[0 0 9 2] -Tfcfc^, ^^IhISSI 4 0(i, hUtf 
{SITOP^P-U^wc&si:, l 

0 ^5sp{g^sos (K) £ iqffl L it * ■< 5 y fx* *j y 
hiio-r^u *yh%fi?o thx, i]Vy\-mi$o\z 

Eg 1 4 2^LT7U-y7 P 7P-y7 P lHlSSl 4 4fcAfcS 
n, / WXM^* h , JA"iLT7U7 7'7P7 7°[e]SS 1 
4 4fr6<DtU*MI# (^—>*|B|ffiM^PS) OMMia 

(01 3 (A) o 
[0 0 9 3] £(D£olC, ^-ismmim?S<DU^ltf 

masttz\s—*f}£-k(Dm.mzM!th?z$<z.y7\c 
mm a, ^^hssi 4 oKBioasn*^-^ 
y^K^x-^ (01 3 (a) -ettsuiKtms) <om 
kjsut, i 7-<>wt\ 013 (b) tc^giT^-r 

[0 0 9 4] ANDIHKl 3 2(dt7^>Ntt6*JfilHlK 1 

2 8&tf^-^M*&*j»i5ia} 1 3 o\c&*mmztiTis 

Sf^lHlWI^SYN^K, Y, M, C<D4Q\CDl^X& 
[0 0 9 5] WZ&Ltt'f 2.y7MW®S&9 BtttLD 

sh • KiiiBifti 4 6*^s«snTfet), ftftcw^&r 

ZmfflimSWlO, SYN(Y), SYN(M), SYN(C){i L D^M ' 
mW]®2&l 4 6tcA^I$tiSo *fc> L D^H • JBttS 
SSI 4 6«irr^^O>y^^4^Hl 0 8fCtS^?n 
1) » ^felC^jS-r § Iff^yP -y 7ffl^CLK(K). CLK 
(Y),CLK(M),CLK(C)^^A*^n§ 0 MtC L DgB! • 
IBSjSSSl 4 6fC(i, K^t*2 8±^Jgfig-r^t*7- 
iS#«:K, Y, M, C 4&lC#$!LTg-r£7-lHt!7 ; 

-^^A**n-s 0 

[0 0 9 6] L D£M • |g»Ii]SS 1 4 6tt, LD3 6 
K, 36Y, 36M, 3 6C<0#<f*>6, OftKW 
i&tSI^W^SYNKioT^SftSWMrtfc* |p|- 
©6K:»(S-r 5 tTx* 7 p -y ^ M^CLKK Wh Ltz 2 <{ 

?nrcu— tftr-A^g^ttaj^nsidic, §ld3 
6oig»i^sij^-r§o iintcj:^, ^ld3 6<p6u- 

A18K, 18Y. 18M, 1 8 C±^§^^S^n 

[0097] mc*nm&m<DttmtLr, mm^am 



23 

Si 0£<fcoTJg$£n5#7HB®©fe-ffttiIE (ft 

[0098] ««<oftfwiiEtt, (nase-Ajta 

§EB3 0©S8lififfliiffi:fTt>ti, c©i:t©*iIEflj!&* 
g(i (l-l)U-KU^ (l-2)jfeSIS«*, (i-3)j£a*8 
SlfiT?*3o (l-l)©y-KUi>©*8lEtt, 

©)^fi©ffiil*J*^*IWU ^T^^yh 
*/3*/MH!fc:£fctf*o 0-l)©U-KUS^iiE 10 

SSE-T 5 U - F US?OWMWc5fettoT y - YUifoyf 

[0 0 9 9] (l-2)©j£a»<B£©fitIEH\ ^S^H3 
0©&a§1«iSB (HaWf) tit). MSi30fr 
6«a*tiS4*©U— IfE-Alco^T. ^fifli^© 
M£ ©* faStf * £ * ttffl L&#<E> HSS*. S> 9 0 
£g|ft L . ^ 'J > F U M$7- 4 8 (D*>1<# 7 6 ©H 

iE-r§o ftfe, (l-2)©^*IS1it©ttiEtco^Tfe. 

*Hi6^licfett5^SiiHi#©ffi^iitcffl^ tr^ 

[0 10 0] (l-3)©^a«ir«ft©ffiIE{i:, ^*^13 

o©«astsiJSi (H^-a-f) k:«k!>, j£a^B3 0*> 

6**ai£n* 4#©U-1f tT-AfcO^T, ^S«lM© 

»ift©73fi;fttf;*t**&4timft#5W®*5>9 2 
l, y y f y * ;i/ = 5 - 4 8 ©^*fi^isip-r 

&\ (l-3)©^S^fl©*iiiEKo^Tti*lli5fi^t 30 

istfzfe&mm&fDummcffimL, ^ssii3o©^ 

[0 10 1] ^©fe-fnffljlEtt, (2)iiflM&££Bl 0 

^\©g»^-A^asM3o©^itmcfft)n, c©£ 
^(DmjEmmmmt (2-dimfuv\ (2-2)<;-fp 

->\ (2-3) {3*, (2-4)^2l«ffltT?fe?,o CTF, (2-1) 
~(2-4)©#ag©*liE(COI/>T, 01 4 ICjST -fe-f ft 
ffl$*ilB!Ul©7a-7^- F£#FSLTmWf So 

[0102] xt-v?2 0 0 T'«fe-rn©@s^» ffi-r 

3fc&©WffixXF7^-h£ft$T3c> C©JHffixX 40 
h^^-h©#fi)tt^LT(i, R0M«©£li2tt^S 

«-r-**Bl»> EEPROM3F©32ttWS 
njfil4^»«tt<0* 2fBtt#® 1 0 0 B ICE 
HSftT^S&U— tft?-A©^P*-Y = >?"£*jl£-f 

*&«©»£-r-* (^^^^t-^fdata 

GO, FDATA(Y), FDATA(M), FDATA(C), ^->^>>^|g 
^•f-^SDATA(K), SDATA(Y). SDATA(M), SDATA(C), & 
tflg^^x— #VDATA(K), VDATA(Y), VDATA(M), VDAT 
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©^-T5>yT\ fXFft- FiB^©a^-r-^tJS 
CT&U— <f If- A7b«£*l6 «t a L D 3 6 «B 

[0103] &*>\ WfiESii otasse-A^a 

[0 10 4] &LD3 6fr£#tft£ftfc4*©U-+flf 
-At±*-©[HfE^ffiM3 4EioT*<ffifiSn, f 
0 U>X4 4(Xtt5 6) . >"JyK'JMi7-4 8 
3?©ftmPq*^UTtt*S-f*i8ftf*F7Al S'sfltt 

Titdj^n, ^«H2 oicioT^a^nfc^^F^ 
ai 8<Djas5±*jt4$n5o u— iftf-A/fita-rs 

ci:Tii7 l fii*F7A 1 8©JiB±tffM£*ifc-fxh^ 

n^frv 1 4©-<;i/Fffi±'rafe^^n2)iii:T : « 

$K?#2 8(i, 3£SSaag*«Tii{i»&jSgB 1 0©«M* 
[0 10 5] *«Xf'v7*2 0 2T*fc)\ f&SLfc-rX F 

(fififHt*) a. gftti^nfciE¥tt2 8tc»fiE$nr 
(2-2)y-Fu->\ (2-3)«*, (2-4)^a^«t© ; &a 

[0 l 0 6] ^W-^K«fc«5, #^©«g(Xtt^T 
©«@) tov^TlliEjtABHtWWSnfcfll^ttt, x 
T7/2 0 2©|iJ^S^StxTXf--y7 p 2 0 4^fr 
U ffliE*^Si:*iJ»T«nfc«g©*lc(2-l)-yi' Fix 
v"\ (2-2)y-FUi>\ (Z-3)te*©{Bmfrtf£**l-CV 

tixr>y^2 1 o^fr-r*^ mm^tm^ntc 

n/c«i tJtW « 88«x - * ©<iIE^*^ U- ^ KB 

L> «fflaS^r-^**^U-^ki«EIE*-&5o ^©K 
Sr-^©^jE^(2-l)©-9--f FUS^OMjE, (2-2)© y 
- FWv^©ffiIEs (2-3)©«*©«ElC»JSLT^«o 
[0 10 8] ^Ix-^^ny ha-;W^ 1 0 6£ 

8T*tt> ^2f2tS¥Sl 0 0 B ti2«* nrt^K^r 
-2%, *'<U-2lc£-z>X®]E2tirc®lZ7 t -*K& 
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■oimm-mmzo c<d±oic m2im.m%.\ oo 

B tt*8fB©Ett¥8£*ttS LT43 0 , a > h o-/W< 
1 0 6 agft$« 7 tcfEfc©&£¥l£K:*fftLTi/> 

"So 

[0 10 9] 1 OTatf^U-^fCtSftlS 

*fc(2-4)j£S«ffi£#£f:ftT^fc»£K:a» 

U S/U>FU*;l/59— 4 80**^7 6©ftjg£iH 10 

[0 1 10] Cfttt(2-4)0j£S*ft£<0«IEfc*fJ&b 

sMi^^ bsw*^9 oa«atr-Ajtass3 o 

£K»U 0JAffM5O*ffi»mLT<!r-$'>y3 2rt 

ffiwwirwbsn*. 20 
[0 111] Xf7/2 1 oow^w^^ns^xf- 

•y7"2 0 0lCgl6 o ftoT, 7>f-V/Z 0 20TO£#1f 
Cfftfe^ (2-0-9--T Kbf\ (2-2)«J-Fb 
(2-3)ffi¥, (2-4)^S^t<0=&«g*^(CffiIE 

TflDffliECKS-r-^OflEiE^PHJ^^goOMfi) . 

[0 112] XTv72 0 2milfcbm'£2tlZ>t, fe 
-ftl»£**7LTXx-y72 1 Xf7/ 30 

2 1 2JWBT-ffifi©«0g*ISffitT*5<o f&fr-^ X 
T7^2 1 2T'H> ±*aE{ftH«iai-fe>1t6 4KffU- 

fflli«MO-b>"9-6 4 YtfU-^t£-AY£»f 

s y *V)S t « , iitifil&fcl-fe y-t 6 4 MA S b-+F 

OMt K *lt«J-r§ (El 6 (A) #BB) o 

[0113] ±fe27 = >*©M (-f>*— /W OH+ 

Ma, ±j£2tt*tt551-b>"9-6 4 Y. 6 4M, 6 4CA' 40 
P> tti^J £ 41 5 &&{3*tS0S (Y) , EOS (M) . EOS (0 <D tf 6 , 
7>*-A;l/;*j*y2 l o 4CA*Jl"Stt»Hl^*'tel<' 
** 1 0 2KJ:oTlffi»aHRU £l':/*-/W©lffl© 
o 'V *SYN-CLK©/*/l/Z»*>f >*-/^;l/A* > 
2 1 0 4 JuioT^H-ft-rSilfcT^iS-pfrSo 
[0 1 1 4] ttc. &<DZf-y-f2 1 4T*a, giJ^Sfu 
Btt»l-fe>-9-6 6 K. 6 6Y, 6 6M, 6 6Cte«fc»K 

u— ifif_AK, y, m, c <D&m&ft fotiLmzirm? 

So f LT, ^©7.x-y7 p 2 1 6T?a, Xf'V^2 1 2 
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-*1DATA(KY), 1 DATA (KM), IDATA(KO) RTSXf-V/2 

1 4icfea«tr-i»iiJiiS^iSiiffi«ow»ja* 

^fRlfiHU-SiJx-^PDATAa), PDATA(Y). PDATA(M), PDATA 

(O) mmr-zt Lrm 2 ien#s 1 0 0 b tcieti 

U fefft«IWiiIE*ffl*»7-r*. 
[0 115] ±5EUfcfe-fnfflliEfi:j:0, 1MKb>^ 

a, 3tS««tRtfifcS«»ftffWSi5*5>9 0, 9 2K 

[0116] u^u a^fiScSSi oojaBggog 

{ b^, «ii«!l8^«l«E-r 5 C t \c «t 3 Btt£ &&S 1 0 
^1-?.#^g|5D a p©gB§©MaSfb-ri»o COftft, ft 

■ftxttiEa (3)att^f£SBi o*a^ftfe»©jii»«p 
mmm o-D-t-r fu^W(3-2)u-ku^$. 

§0 

[0 1 17] IXT. (3-l)Stf(3-2)(Daa@C»ffiiEtCO 
t^T, 01 5»«:^-rfe-fniSWiiE«rait07a-^+- 
h*#iSLTBlWt*o Xry7'2 3 0m ^tcms^ 
tfcfe1-~n«WffiiEffiIl(0 1 4) 0X77^2 1 2t 
-<>^-/^**y* 1 0 4tcJ;oT-Yy*- 
tn, to, t «c ^HtffliJT?)o %.<D7*tV?2 3 2 
Ttt, Xr>v7 p 2 3 OT'ftMbrc-r>*-^;W g52 
0 0 B»C«JWx-*i:tTfB1itTl/^-r> 

ri/^^s*«-r§o c<o¥ij^a*«wiotiai#©tc 
[0 1 1 8] -7?. b— «fir-/»oaai*-f 

Sf«KS"r-*a*«HT***OT', -r>4f-/<;l/0 
StiH(A^i)LT^fc^ ffi»£-A£g£*3 0£ 
^1-5^SI5p a aOBH§fil^g<bbfc^<DiiHtcJ: 
0, &&m<Dy<< KbvWftS (HI 6 (B) t^-r 

y?2 3 2®ipJS^tSS*nfe«^fc»Xr«y^2 3 4 

f^y2 3 oT-iYmhr^yz-rtmm&zknmhK 
234 a*aw©ffiiE#® ( «fc o if l < aw*a i o s 
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[0 119] Z.<DyJ yi/y tWLfcT-Z^mt. ®\ 
;UiV>£-^W., 1f&9\ LTt/ ^c^tcti, YKO 
^T©7^y^y£tS£x-*FDATA(Y)£^$rf 5 

<Dt%-£>izm \ 6 (a) r-r^fj trnmbfckoic, 
]s-w-LYic£%m%ihL5t-rz.y Vtfmtt z> ) 

•y^2 3 6T*fiH»rbfc5^^>y*i&£T-2£IS2 

i o o b K§eti£-t££o io 

[0 12 0] ±i2Mi (3-1 )©->)- ^ Vlsi/<Dffi\ElCtt 
5mfeT-2lcfovrcZJZy7X*'<7%&tiZ>ci:lc%; 

Ct*ffi±t2>CttfX'2Z B 

[0121] 4*5, 7-(y\5\minms<Du^}i<tfwr>% 
t>%*4^.y>fti., ?yyyy>7Wu£ ; f-wmk<D\& 
comticitiL. [hiw^p-v^syn-clkcdi mmzmzt 20 

a y ^SYN-CLK<Dja$£/h£ < (liMIO m 

%xt>fo\ 

[0 12 2] ^<DXf7/2 3 8Tli, fttct^ bfcfe 

•rnwwffiiEffliKK 1 4) <dxtv?2 1 4tmm 

6 K, 6 6Y, 6 6M. 6 
6Cfc<ktK U— 9*hT-AK. Y, M, COMjfciEfrlfc 
ffiHfclHIIfSo ^cDXr-y7 p 2 4 OTtt, Xr-y7 p 2 30 

3 ST'H-ifJLfc&l'— »fe-A©aiMS^^u«^> $ 
2E1t#S 1 0 0 B£«J»ir-*fc LTlHtLT^SM 

^atcts r^t:-Affl5©(ftHKi«©sii©ttaij 

TV£o Xf7^2 4 0©*iJStf§££nfc»&«&-f 

[0 12 3] -S, BMfitffcffiHOttSJtttfSftbT 40 
l^fc«£lctt, ffl^tr-A^S^g3 0%«fiK1-5^ 
^D a D©EBtefi»bLfcll©l!j«=fc t) . *feSO'J 

4 0©«5£#1t££ttfc*£K:fcl:XTv:/2 4 2^7 
72 3 8T't+fflt/c|iJ^fi^(S]{ua^^»){i:ao*^T, 

2 is.*%m<Dmmm u o m l < 1 o&tfw 
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[0 12 4] £<D^-^>>^iS£T-2<DM#Tfi, $J 

■rsm^feoi.'— tfif-AOjtanoB'jjts^iRiofn 
a) %$®u i»®ii3s%@ijj£aE^risi©3ts»HBT*i» 

L fcffifc^m^feO^- 5/ % > y * tS^x- * SDATA£H 

*S 215*?© 1 0 0 B tCf2iI^^?»o 
[0 12 5] ±i2JQStt(3-2)©y-KUS*DfflIEfc» 
£ L T fe 0 , 7 -f - K' < y * *J»»c i o r i ft Wtc 'J - 

* * £fS U fc * >T 5 > ?X'ft%t>ti SCtK.1t 

[0126] iteSteB^a-b>-9-6 63b>e©m 
«t^K*5o tab*, ffl^aEfflBttJB-fe^* (ps 

D) 6 6tt, P SD66^l^— *f'b"-AA*t{itB (IJ 

^«^i6i) tisufcSffib^i/cfB^^ai^^ti, mm 
mttgmm 1 7 2 T?«e*nr*EJt«» 1 7 4 tcA^i 
?n§ 0 «EJ:b«gii 7 4EA^j*n*aa^«EEva, 
u— »f tr-A^mwoffiBt x*t jnfct tic p s d 6 

«ET'^D, WEttRfgl 7 4^e»{iHuf2mffiOA*tfi 

stcJ^-rs u— <f tr-A©A*tfiifi<o-f nictsst^fi 

Tf*;I/r-*lca«Sti, PJj£3S8tlllsI8ll 7 

[0127] t(i5T\ mmm^mi o<ommmm^ 

A*IH:^bLfcD, *^tt«tt(*K5Al 8K, 1 8 

y, ism, 1 8c<Dtmimtf±%<mtLrcm<Dt§ 
^bbfcBticfj. ^KanwbfcfiftifflflWfiEjaa (01 

4) ^HJS^tL, (4-l)tf>f FU5>, (4-2) U- Kb 

[0128] xmrnmrnxtes mmm&mn ovum 
zmmttmcisrFz&zcttfvzZo 445, ±rt? 

1 ©ioJc^So 

[0 12 9] 
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ft*. ±IE"PttK. Y. M, CiDSfeO^K^lit 

[0 1 3 0] *fc, ±iBT?ttj£SEStii3 OCWfifcBffcjt 

T'fiftC jt«*6B3 0*ffl*SCTfc»TfeoTt, it 
aEHSfftOffiiE^ff oT il^C $T*fcft(/\, «f 

fc*fSffi«JBfc:fc3j£S«ll3 0tt, jtiEfilMffi^MlE 

[oi3i]*ft, ±mxim>m7 ictmvmfc^® 

[0 13 2] MK. ±IB-c r ii7-i'y>'y^K^r-^^ 
->* (*»oiB«o^ir- Ajifi^rfiic^o fctittftftft 

IEKR!;££ft.5fc©T*«ft<, MxJfK. Y, M. C© 
a, SKWi-f y#-^;l/j!j>Jr:/# 1 0 4K,£oTft$J£ 

nfc-o^-zwoxiifcjscT, u— 9*tr-A©^« 



©121111$© 5 ?itf- * #12112 nx v ^ft i/ « 

(4, LD3 6<D^Ptffl^fc^t»CLD3 6fr5>HStft 
Kb— <flf-i»!b%ai^nftl/>ll©x-^T*ffl46J§< L 
Tte^ff«fc^:«iE-r**aftiiE't>l^t» . 4#©b- 

^*K*tu lt l umm • mm®& 1 4 6 ka^-ts c 

tX\ 3ij£&l5mcY^tc&ls-4f\£-L<Dg.Mffif&* 
■< 5 > *?itmtZ&% c £ft < it-T K UistDffittfi r> 

[0 13 3] ±HET-t±^-^-»'^^7 r -^«; 
M#T L T U— «f tT- A ©IiJi£36# |£g £ j& o 

(a»Oiii«i©3ttr-A3iat^i:3S|g1-*^iPifc»o 
fcffl»«4(4H-fn) <offiiEZ'tt^x^rct>\ y-KP 

SfiS^a-b 6 6 k J: o T^a^ n/c# u— *ftr— 

^a^lftC»*5-rS^|qlKfttoTffl*f«ff&L» 4* 
Ob— ytr-ACffHKIBL/TH:, Wc^t'J 
Cr-^*K*tabTLD$ai-KI(ilHlBl 4 6(cA^I 

wd&^ -r s >^*sfts-&s c *: ft < y - f u^osie 
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So 

[0 13 4] $fc, ±ET?ttflM»«S7 , -**««LT 
ef*^D 7 *S^©B«S*gfk*-£T±j££2f fit 

< SftbT-A© 1 i£S©^rtlcfctt5g!fcOT^fi£) 

falc»ofcfflttW£+MX©tliI) ©ffiiEfcffotVfc 

< , m^«r-**iettrsfc«>©**y fcfcfet 

Ol/-->re-A0£lllclBLTId:. 
(Cx-^M&ftLTLD^P-IgftjIIlSSl 4 6£;Uj 
t%££X\ U— »f t£-A© 1 j&lEOJIlHrtfu&ttSS 

mmm&t zmtz c t a < {g¥©tiiE£tT •? * 5 

®«T--**»fFr3j dtt^LT^So 20 
[0 13 5] SC, ±fST ; {iPli , 5^v ; 9 0*EHE£-e» 
8*^l»4:LT">U>'K';*;1/5 7-4 8*@Kl* 

9 0 %mii£&m 7 8 LT^ 'J > K u 

fl»©«#*tfIELTVfcaV ^SHiWOfat^Bffl© 
*|IEK:o^Tk±fBtc|5g££ft5&©-£ ; «&<. m« 

fc¥**2 8±ic^-r^#*7-ii^?ra-r^ 

ft©®*?*-**, f-XF^-FHfillfcttLT^SIfl 30 

tt©*at*»tt*8£i-3cfc7t§fcnfcj£&*i»©fa 

•£ x 4*©U— tfe-A©^»C^LTtt, 
UA^diUlx-^^^ttitTLD^il-lgiJlHl^l 4 

left*. T\ pt*y*»5r-**W* 40 
ttiLTLDSH-KillHll&l 4 6^\tli^-r^)K©irt*i±i 

0. ^2IW©j«flfiti:*SUT)ii^fk^-&SJ;aKL 

[0136] ±tST*tt-9->r fus> • y-Fus> • 
fg*©ffiiE*«MW*swfCct ?xmm%m-&zmw 
Ltcti\ cn£H£snst>©-c«&<* atfM&Hfi 

u^a s o smm*\ti2nTfrc>%v:-A(Dmm*ffl so 
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$. t) , u - k u^aat©5tffi*^tii bfc c t zmtmn 

x*^ p -v 4M!^©J§)i&&£^t£-&5 d t T'iSfi • ffi 

lEHit'S^* 5 , kus> • y- f w • {g 

m<omm • *he«, his • wjEmicsstfzyez-hfcfe 
mm («at:-A^s»ii3o) ©ttffifcutHifcLfcw 
s-fiiiETfe5©T\ gam-rn«\ #if-Aj£iE«s© 

<M F US? • U — F US'* • fg^©Pfi • ffiJEZil? £ t 

[0137] *#wfctt, *>rKu^atfu-Ku^tt 

ft b" - Aj£S^§fr 6 W ft S tl 5 ft tT - A © 7 5 -T * > 
BILTg{bt£fttr-A©ftSgfi£II8&tffc3o Jtlf— 

^j^tf^kr-A^ssHrt©»^¥^p a DOfta 
tiffiB) * 3^7twtiBs-rs c tx-&mc£m*imr° 

$>&<DX\ z. omwk'uo c t T*1M f • u — k u 

*? • ffi*©1fiiE*R -5 «fe o IC L T t «t t 

[0138] ±iST-{±-9--r fu->* • y- kus> • 
% t©T'ti^ < . &m£*%wic&2>mmBi£mmtf± 
F©iaMKa^*it>Tr^$n5ia^^ST*fe5 

Jg^Ktt, ±IH©5«@fr6 2~4«i*ftSlcSlR 

[0 13 9] Sfc, ffiE*f7-5SS©a«?CIBbTa, 
WE*ff^«B*«R-r*{:4:«<»Sb^o ^nti. -y 

Ki^&if y- h"\y"y<Dtni,imm(DS 1 m&i : t lx 
mmcmmztizctw&^rztbx&Zo sai©*^ 

y - f vv<r>\mj£'Ko «t ^ t-rntf » si^x h ©± 

[0 14 0] 

±T'ia (? -&t>^n5isa©iii«©s»E¥i*±T-(D7tbr 

OSlolf«m BuiB«a©iii«©^tl-A^2^|p] 
i6©^2©ffl«¥S. fu!S*ga©iiHi©ftk:-A£S7j 
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5©T\ HJBfrott3Xh4*MiT\ $gfc©@»£$ 
[0 14 1] *IE^i*±T»S&»3^t)« 
1 ©liiEr-*, fttf, *nEfflS©«*©Jt 

[0ffi©f§|ifcl&$] 

[01] *Hffl0gJ8fc«s*7-iS«i«fi)c»ll (Rtf 

©««MWcB-e&So 
[0 2] «ifclf-A£Sgl©«B&¥ffl0-i?&3 o 

[03] y-s/>^o«*-«BifLTw-r*aif- 

A£SgB©§ttfi0T-fc5o 
[04] •fe>-9-SS±©*-b>-9-oEH*^ , r«WS¥ 
ffi0T'&3 o 

[05] »Jj££ttHtt»-t;'tf©» (A) tt«H&** 30 
■TSHSH, (B) ttVfflalK, (O ttfi^ffiiSIKO 

[06] s/ U ^ F 'J 3 v-ZUftt 3 *>l> 

-r«4H0Tfe§ o 

[07] *^^©-«S(PJJ©^fllag*^-r»fffi0T'fe 

[08] (a) tt->y>FU*;i/55-o«nw*«ffi 
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IE. (B) {i5/y>KU*;P3 7-*Si***«:i:Ji:«t 

[0 9] tlftl£-^j|^B©l^«*Jflli^«Mffifi 
©WStStf^-fT'P -v ?®V&Zo 

[010] »*at#>f S>^»JK@B©«WS«Wl* 
^■f7"P-y^0T*&S o 

[011] (A) tttfr**a-y*|2£&©8«*Wi 
^•f-7'a>y^0 > (B) tit:'x^-^P-v^fi^©iSI& 
&©*IIE£S{B£f 5 fcft©«3:En*& 3 0 

[01 2] (A) (B) «^>|BMI^RtFe 

[01 3] (a) &t>* (b) it^-'jmmm^Rxf^ 
[014] a«»is«H'N©ttai;-i».3£aESii©« 

[015] B(WSA«WHR4<ic||fT$nsfi-fni 

iwuboji© n^KB.? 7 p - \ - v t* & 5 „ 

[016] (A) tt±**tttIWJHs:^aJ2jfc*3 

k (b) a±^4fe-fn©^ij^-r-r^-i/*0T*fe 
[ft^©H&$] 

1 0 mmmmm 

3 2 >r-i/y>f 
3 4 nn$££ffiifi 

3 6 L D 

6 4 ±£fiffc8ft*Q-fe>tf 

6 6 mmL&wxm-tvv 

7 8 Si^ 

8 6 nmm 

8 8 1S^- 

9 0 MP* 2? 

9 6 pyhP-;HslSS 

9 8 StUL^S^fcHBilHlB 

10 ob mztRVt^s. 
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